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Editorial Comments 


The Port of Trieste. 

The Port of Trieste is situated in the district of Venezia at the 
north-east angle of the Adriatic Sea on the Gulf of the same name, 
and is picturesquely built on the: foot, of the surrounding hills, 

Prior to the first world war, Trieste was part of the Austrian 
Empire, but subsequently it was ceded to Italy. The town owes 
its development to its favourable geographic al position, lying as 
it does on the direct route to East Africa, Central America and 
Mexico. Shipping lines serving Indian and the Far East also 
connect with the port. 

An article describing the development of the Port of Trieste 
appeared in this journal in December, 1929, and in February, 
1943, an interesting account was given of the history of the port 
up to the outbreak of the recent war. During the hostilities, the 
town and harbour suffered serious damage, being subjected to ten 
heavy air-raids, with the result that the efficiency of the port was 
appreciably reduced. The capacity of dis scharging and loading of 
quayside and floating cranes was reduced by 50%, and the transit 
sheds and warehouses were reduced to 30% of the former available 
area; also the capacity of the railway plant within the limits of 
the port was reduced by no less than 90°, 

Following the surrender of Italy and Germany, the rebuilding 
and rehabilitation of the port became a matter of urgency, and 
thanks to the liberal aid of the A.M.G., the Port Adusinistration 
was so successful in its efforts that, in less than two years, the 
port was practically reconstructed and renovated. 

We are indebted to Dr. Bernadi, General Manager of the port, 
for the account which will be found on a following page. describing 
the new works already put in hand and the further improvements 
contemplated for (he equipment and extension of the port. 

Special mention must be made of the restricted area of land in 
the port, which lies between the sea and the hills. This draw- 
back has caused much congestion in the past, due to inadequate 
shunting facilities, and a study of the re-designed layout of the 

railways and shunting yards to overcome this disability is par- 
ticularly interesting. 

This lack of space has influenced not only the railways of the 
port, but also the design of both quays and cranes and quay sheds, 
the latter being of three storeys with verandahs served by semi- 
portal cranes and used for both-transit and storage purposes. 

The sequence of operations of the new works, again greatly 
influenced by space considerations, is also worthy of note. 

When normal conditions return in Central Europe, there is no 
doubt that Trieste will become a port of considerable importance 
as a transhipment centre for the trade from overseas to the 
important areas of Central and Danubian Europe. 


Fire Prevention in Ports. 


The fires which during recent weeks have spread devastation in 
France across the area south of Bordeaux, causing much loss of 
human life and leaving behind thousands of acres of ruined forests 
and destroyed villages, should be regarded as a warning of what 
might occur in this country and not merely as an item of tragi 
foreign news. 

In Britain we are creating, on a smaller scale however, similar 
fire risk conditions in parts of Southern England and elsewhere, 
where the vegetation consists chiefly of grass and heather with a 
peat soil, and where there are few access roads and little water. 

It is said that over 20%, of last year’s fires on Forestry Com- 
mission lands were caused by the public. These fires covered 
about 1,800 acres, compared with the area involved in Fiance 
but even so they cost £45,000 in loss of timber alone. 

This journal is, of course, directly concerned only with fire 
prevention and fire fighting in ports. Everything should be done 
to disseminate fire prevention knowledge for the benefit of all, and 
in this respect we are fortunate in being able to print in this issue 
an abridged report of an address by the Port Warden of Los 
Angeles, California, which will be read with interest, following as 
it does the informative article which appeared in our July issu 
on the subject of the Pier Fire Problem and Prevention Methods 
advocated by the New York Board of Fire Underwriters, with 
particular reference to the timber piers of that port. 

In American ports the work of the National Fire Prevention 
Association of Boston, Mass., —. to bear some Tesemblanc« 
to that of the Fire Offices Committee Fire Prevention Association 
of this country, between which there i a considerable degree of 
collaboration. 

There are many fire problems that are not fully understood and 
which require further investigation. Recognition of this fact led, 
in the United Kingdom, to the establishment by the Fire Offices 
Committee (itself previously an Association of Fire Insurance 
Companies and Underwriters) of the Fire Protection Association, 
with the aim of extending the application of knowledge already 
available. It also prompted the Department of Scientific and 
Industrial Research and the Fire Offices Committee to establish a 
joint Fire Research Organization to carry out research work in all 
aspects of the subject at a specially equipped laboratory and fire 
testing station. This venture is of special interest because it 
represents equal co-operation of Government and Commerce to 
deal with a national problem. 

Readers of Admiral Higbee’s address will note his remarks upon 
loading crude oil to tank ships. While in this country, owing to 
stringent harbour regulations, little spillage is experienced while 
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Editorial Comments—continued 


tankers are unloading, unfortunately theie is still room for some 
improvement in respect to oil pollution by ordinary cargo vessels. 
The evil of this, of course, is not so much the danger from fire, 
but its effect upon fish life, bird life and the ameuities of our 
coasts, 

The Admiral touches upon many points which should be read 
with close attention and, at least, they will act as ‘‘ reminders ’’ in 
any check that may be made upon existing Fire Prevention 
organizations at ports. 

in particular, it is suggested by him that ‘‘ Port Au‘horitics and 
Fire Departments should integrate and sensibly share fire preven- 
tion work’’ by the formation of emergency fire torces. Tne sug- 
gestions brought forward strike us as having a .ound bass. In 
how many ports, for instance, can it be said that chere are any 
personnel fire-trained in the use of emergency eqiipmeat, let alone 
as organised emergency fire fighting force:. It scarcely needs 
remark that the steps taken at the outbreak of a fire are of the 
most vital importance. 

A continuance of some sort of emergency “ fireguards’’ who 
will know what to do, both during the day and night, until the 
arrival of the Fire Brigade is worthy of consideration, for if only 
one major fire is averted, any expense to which the Port Authority 
may have been put will have been well spent—and there is no 
telling how many small fires might have become major disasters. 

The Chancellor of the Exchequer, in a message to the Fire 
Protection Association, said ‘‘ In the present critical phase 
of our national economy, fire can do much to retard national 
recovery by wasting precious materials that we can ill-afford to 
replace. I am therefore particularly interested in anything which 
can reduce the risk of fire. . .”’ 


Pallet Standardisation. 

We have, from time to time, published in this journal articles 
upon the subjecc or cargo handing methods generally and we now 
reproduce on another page an abridged report on the subject of 
pallet standardisation research in Sweden. 

The fork litt truck and the pallet are comparative.y modern 
innovations, the influence of which is likely io ve sar 1eacaing in 
its effects. Package methods and sizes, railway truck and lorry 
sizes, etc., may be affected and even tae design of ships holds. 
The way also seems open to consider standard cargo containers and 
their sizes in relation to standard pallets, a subject referred to last 
month in an article entitled ‘‘ Pilferage Prevemiioa Metheds.”’ 
The importance oi the pallet system is now tac_e_cre becoming 
generally recognised in many countries. 

In America, study of the subject has proceeded so far that 
certain sizes of pallets seem likely to be accepted by the National 
Bureau of Standards, and the Swedish Railways research has to 
some extent been influenced by these recommendations. 

If the fullest advantage is to be had from the system, it appears 
essential that standardisation of the sizes of pallets should be upon 
an international basis, in which respect it seems that Great Britain 
—one of the largest exporters and importers in the World—should 
contribute to research of the system, make recommendations, and 
join in negotiations with other countries, 

The matter in the United States is being dealt with by the De- 
partment of Commerce under the auspices of the National Bureau 
of Standards (Division of Simplified Practice) both of which are 
Government Departments. The latter dcpartment co-operates with 
manufacturers, distributors and users of manufactured articles with 
a view to eliminating avoidable waste and reducing prices through 
the establishment of standards of practice for stock sizes and 
varieties of articles in general production and demand, and is a 
very active organisation with standing committees representative 
of all interested in the various subjects under review. 

To the best of our knowledge there have been no publicised 
reports of any systematic pallet research on a National basis being 
carried out in this country. There does not seem to be any 


organisation or Government Department comnvarable with those of 
the U.S.A. already referred to, and we suggest that the avnrovriate 
departments of the Board of Trade, the Dock and In'and Water- 





ways Executive and the Dock and Harbour Authorities’ Assoc. .- 
tion collaborate in this important matter, the latter body, as tue 
most suitaple existiag Britisn organisation carrying out the researc ., 
rurcaer, it it considers that its present terms of reference or juris- 
diction dc not cover such work, then steps saould at once be taken 
to bring it into line with the altered circumstances brought about 
by the nationalisation of the nation’s transport. 


Eurcpean Inland Waterways. 

From the Continent of Europe comes further news of 
rehabilitation and improvement of rivers and canals, and extrac.s 
from the report of the Director of Waterways, Duisburg-Ruhrori, 
which will be found on another page, show that a vast amount 
of work has been carried out on we River Rhine in the past fou: 
years, involving the use of some very heavy capacity litting 
plant. 

Craft can now navigate in a two-way direction, i.e., vessels 
can pass each other everywhere, except in the Cologne area. Most 
of the bridges have, of course, merely been reinstated by the ue 
of temporary structures, and it will be many years before fine 
permanent bridges can be constructed and a Hohenzollern bridge 
arise to repiace that beautiful structure so hopelessly damaged. 

From Belgium we learn that great efforts are being made by 
the Belgian Marine Administration to improve the canal system 
in that country. A report just issued shows that large lighters of 
the Rhine-going type can at present travel from and to the Northera 
and Eastern districts only as far as Ghent, Antwerp and a stretch 
up-river, the Brussels district up to Clabecq, and Liége. Con- 
sequently, important indusirial districts such as Mons, Charleroi, 
Tournai and La Louviére are compelled to use small lighters up 
to about 300 tons, whose progress is considerably impeded by an 
inadequate system of locks. The new scheme involves the deepen- 
ing ot rivers and canals, the demolition of numerous old locks and 
ihe.r replacement by new and larger ones, enabling 1,350 ton 
lighters to be employed. Work is to be started shortly and, when 
completed, will considerably facilitate and cheapen communica- 
tions between the above mentioned districts and Belgian ports. 
The costs will be met partly by a government grant and funds 
placed at the disposal of the country under the Marshall plan. 


Dry Rot in Timber. 


¢ 

Timber is a naturally durable material and some kinds of wood 
endure indefinitely under any conditions. The common softwoods 
used in building, however, are liable to decay if they are exposed 
to persistent damp, and there is danger of dry rot wherever timber 
in a building becomes moist. This moisture is essential for the 
original development of the fungus responsible, which, once estab- 
lished, may carry its own water by means of conducting strands 
and invade dryer parts of the building. It may even pass through 
thick brick or stone walls. 

Dry rot in a building means expense, inconvenience and waste 
of a valuable material, and as timber for building purposes is likely 
to be scarce in this country for many years to come, its premature 
decay should never be allowed to occur. To help with this 
problem, an exhibition sponsored by the Department of Scientific 
and Industrial Research is to be opened on September 12th at the 
Building Centre in Conduit Street, London, W.C.1. 

By means of photographs and specimens of timber attacked, 
the exhibition shows what dry rot looks like and points out the 
likely places to find it. Once dry rot is discovered, the cure is 
drastic. Measures which must be taken and methods of applying 
preservatives to the wood are therefore explained in detail. A 
further exhibit illustrates the ways in which dry rot can be pre- 
vented in new buildings by effective damp-proof courses, thorough 
ventilation, and the use of properly seasoned timber. Among the 
other sections is one showing the distinction between dry rot and 
insect damage. This point is important because the treatments 
reanired are quite different. 

The exhibits and information in the exhibition, which will be 
open for two months, have been provided by the Forest Products 
Research Laboratory of the D.S.I.R. 
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The Port of ‘Trieste 


Review of Proposed New Development Works 


By DOTT RODOLFO BERNARDI, General Manager. 


N this article, which is dedicated io the interested Authorities, 
as welj as to students of technical questions regarding ports, 
and to all who have a practical interest in the Port of Trieste, | 
have endeavoured to summarize my personal experiences of 
many years ot work in the port, and that of my highly appreciated 
technical and commercial collaborators, for the purpose of out- 
lining the necessary criteria for carrying out projects for the en- 
largement or improvement of the plants of the Port of Trieste. 


Strategic Position of Trieste 


enlargement; its equipments however (piers, quays, sheds, ware- 
houses, electromechancial gear, etc.) are sufficient for the traffic 
it serves. 

Porto S. Andrea, built on modern principles, offers new possi- 
bilities for development. The largest vessels can be moored 
here comfortably, thanks to the draught along its piers and 
spacious quays, to which the railway wagons can proceed directly, 
without using turn-tables. Overseas lines, viz.: Middle and Far 
East, Africa, North and South America, will gradually converge 





The project for the new work was carefully 
studied with due regard to the future require- 
ments of the port, wnich will have an important 
function to fulfil in the pian for the economic re- ~ 
construction of Europe. 

The prominent position of this port as inter- 
mediary for the traffic from overseas to the exten- 
sive zone of Central and Danubian Europe re- 
quires that its technical and commercial organisa- 
tion be so prepared from now on as to enable 
the port to respond to the new requirements, 
and efficiently acquit itself as a great main port 
and port of transit. ; 





Future Requirements 

Now, if the Port Administration is obliged to 
quote very low rates to meet the competition of 
continental por.ss and waterways, taking into 
account the changing traffic situation, it is 
evident, that such rates can be quoted only if 
the port equipment is furnished with the most 
modern technical devices, thus contributing to 


\ 
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the highest efficiency in working. Likewise, the 
continuous technical advances in modern ship- 
ping, with the greater speed of presen‘ traffic. 


render the existence of adequate harbour facilities absolutely 
necessary. 

It is necessary that the harbour should serve the vessel in all 
circumstances, adapting its equipment to all requirements and 
possibilities. The modern merchant vessel has ample holds and 
and the harbour should offer spacious sheds and powerful dis- 


charging gear. The vessel has increased in speed, and the 
harbour should be able to proceed with loading and discharging 
operations within the very shortest time, in order to prevent an 
excessive delay in port from annulling the economic advantages 
resulting from the vessel’s speed. 


Plans for the Future 


Consequently Trieste, in the genera] trend towards modernisa- 
tion of port facilities, cannot remain inactive and must provide 
timely transformation, unless it wishes to forego its future. Only 
by means of ample new equipment and warehousing facilities, will 
the advantages of reduced rates rise to decisive importance in the 
relations with the various sectors of Central and Danubian Europe 
and in the competitive struggle which so deeply affects the econ- 
omy of the Port. 

The Port, thus newly equipped, without doubt will attain 
figures in its traffic, considerably surpassing those registered in 
the past. Trieste disposes at present of two large commercial free- 
ports—Porto Nuovo and Porto S. Andrea—to which are to be 
idded the special free-ports for timber, at Servola — and for 
mineral oils, at San Sabba. 

Porto Nuovo, being situated to the north of the town, is closed 
in between the hills and the sea, and is therefore not capable of 


Porto Franco Nuovo—Basin V, Port of Trieste 


on this port, whereas Porto Nuovo will be used for Adriatic and 
Mediterranean lines. 

Of the two large piers No. V and No. V1 of Porto 5S. Andea, 
the former—at present used for stacking coal and ores—is almost 
destitute of equipment, whereas the latter, with modern equipment 
(sheds and cranes) is the most important section of the port and 
before the war handled practically the whole of the traffic with 
the countries beyond Suez and with Oceanic Africa. 

It is consequently necessary to provide for the complete equip- 
ment of Pier V, by building the transit sheds No. 55 and No. 56, 
in order to fit it for its function of a specialised pier for North 
and South American lines, shifting the coal and ore dumps to the 
foot of Pier V11, which is in construction. This latter pier could 
gradually, as the work of reclaiming proceeds temporarily take 
the place of Pier V. 

In fact, the new areas resulting during construction of this pier, 
could be used for stacking of coal and ore, served by quay cranes 
of 6-tons lifting capacity witi. grabbing gear and corresponding 
railway tracks connected with stacking areas. Porto S. Andrea 
at present has only two great warehouses, so that it becomes 
necessary to build a third in the neighbourhood of Pier V (Ware- 
house No. 58) and a fourth at the foot of Pier V1 (Warehouse 
No. 60). 

Moreover it is indispensable to provide a new shunting yard 
and new tracks leading to Pier V on the site of sheds 56 and 59, 
destroyed during the war, to open a new railway entrance behind 
Warehouse No. 72 and to enlarge the entrances at River Traiana 
and Via della Rampa. Finally it will be necessary to build a 
modern mess room in the Port. 




















Cross Section of Proposed Warehouse No. 60. 

I should like to call the attention of the reader to the detailed 
project of works and equipment planned for Porto S. Andrea, and 
shown at the conclusion of this article. 

In laying down the plan of works and equipment of Pier V and 
Pier Vil, a very important item was taken into consideration, 
viz.: the necessity to avoid as much as possible the carriage of 
goods within the port area. Three-storied quay sheds were 
therefore projected, all served directly by the quay cranes, so as 
to convey imports to the ground floor and exports from the first 
floor whilst the second floor should be reserved for goods for long 
storage which would otherwise be carried and stored in the ware- 
houses. The vertical conveyance to the second floor will take 
the place of the present expensive carriage of goods from the 
transit sheds to the warehouses. 

Railways 

lasiead of two railway tracks, as now on Pier V1, three tracks 
are projected for Pier V and Pier V11; turn-tables will be elimin- 
ated as much as possible, and especially at Pier V11 it will be 
made possible to perform all shunting of railway cars by means 
of locomotives, using at the head of the pier wide curved loop 
lines; the system of trussed two-legged cranes, which has given 
very good results, has been retained, as it leaves the quays free 
from all encumbrances. 

Wide open areas have been projected at the head of the two 
piers, for the storage of heavy packages, which will be hoisted 
by cranes of high lifting capacity. 

The present arrangements of the port lack sufficiently wide 
shunting yards to cope with traffic when there is a rush of work, 









































Front View of Proposed Flour Mill and Granary. 
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the port being hemmed in between the hills and the sea. As 
a matter of fact, all the congestions of the last twenty years have 
been due exclusively to the insufficiency of these yards. 

In drawing up the regulating plan of Porto S. Andrea, this de- 
ficiency had to be borne in mind, and ample shunting yards have 
therefore been projected for the future plant of Pier V as well as 
that of Pier V11. 

Whilst it was possible to site the shunting yard for Pier V at 
the foot of the pier, the shunting yard for Pier V11 had to be 
placed on the pier itself, there being no room at the foot or in any 
other back-area, so that the width of Pier V11, formerly planned 
to be iS0 metres by Colombicchio, Engineer, the designer of Porto 
S. Andrea, has now been extended to 300 metres, in order to lay 
on its axis the indispensable railway tracks. 

Two large warehouses have been projected in the back-areas 
of the port, a flour mill in conjunction with the granary, a large 
mess room for Port labourers and new railway and road entrances 
to the Port. 

It is my ardent wish that the future develpoment of traffic may 
permit as soon as possible the practical realisation of the pro- 
eramme of the new works, which will enrich, in the general 
interest, the already imposing bulk of the equipment of our Port. 

I wish to express my hearty thanks to all my collaborators, 
who practically contributed in the composition of this project, 
and I wish to remember particularly Dott. Ing. Pedro Benussi 
and Arch. Antonio Benussi for the equipment of Pier V; Dott. 
Ing. Guiseppe Zaccaria for the Port entrances and the shunting 
yard of said pier; Arch. Antonion Finozzi for the construction and 
equipment of Pier V11, including the railway plant; the draughts- 
man Mr. Gastone Ziliotto and finally Mr. Carlo Silossi, Mr. 
Giacomo Bartoli, Dott. Giovanni Sisgoreo and Dott. Ermanno 
Clai for the commercial part. 


Plan and Characteristics of Projected Works (in Chronological 
Order of Execution) 
(1) Transit Shed No. 56—South side of Pier V. 

The building will consist of ground floor and two upper {floots; 
it will be 344 metres long, 41.60 metres broad and will be served 
by 14 quayside cranes and 10 cargo lifts. 

The two upper floors will have verandahs for discharging opera- 
tions, served by the cranes whilst in the rear, facing the centre 
of the pier, they will be provided with full-length balconies, on 
which the doors of the goods elevators véill open. 

The total available area will be 38,600 sq. metres, viz.: 


Ground Floor 14,400 sq. metres 
First Floor 12,900 sq. metres 
Second Floor 11,300 sq. metres 


The foundations will be of piles of the ‘‘ Simplex ’’ type, dia- 
meter 50 cms. driven in to an average depth of 12 metres and 
bound together by means of reinforced concrete slabs and beams. 

The shed will be served on both sides by 3 railway tracks with 
cross-overs and turn-tables. 

The 14 quay sheds (seven of 6 tons lifting capacity, reducible 
to 3 tons, seven of 3 tons lifting capacity, reducible to 1} tons) 
will be of the level-luffing system, with a maximum radius of 
22 metres, assembed on two-legged portal structures. 

The 10 electric cargo elevators of 3,000 kg. (3 tons) lifting 
capacity, will be of a rapid type with automatic doors, and have 
platforms of 3 x 4 metres. 

Five easy ramps will facilitate the entrance of carts into the shed 


(2) Shunting Yard at foot of Pier V. 

The present shunting yard will be enlarged to include the area 
which was formerly covered by Warehouses 56 and 59, destroyed 
during the war, so as to reach a total expansion of about 6,000 
metres of track, including the link lines to Pier V and to River 
Traiana. This yard, besides serving the specific needs of Pier 
V, will also serve to complete the general shunting facilities of the 
port. 

(3) Warehouse No. 60. 
This will be built in reinforced concrete, with mushroom floors, 
brick walls and foundations on ‘‘ Simplex ’’ type piles, and will 
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by means of special iron locks. The last cov: ed 
gateway, towards the sea, will be provided \ :th 
a weighbridge of 60 tons capacity, with a rom 
for the machinery and offices for the custo s 
forwarding agents. 
(6) Mess Room. 

This will be built in reinforced concrete and 
will consist of a ground floor and upper flsor 
comprising well-lighted mess rooms, with e sy 
entrances. 

The building will have a lay-out appropriate 
to its functions; length 72.50 metres, breadth 
18.50 metres. 

Two verandahs on the first floor will render 
the mess room more attractive. 


-o 


(7) Construction of Pier VII—First Stage. 
The project provides for the initial construc- 

tion of the pier, for a length of about 250 metres 

and the fitting out of the principal link-line 

tracks, which are already foreseen in the general 

project of the pier. 

(8) Pier VII—Temporary arrangement of the 





part of the Pier constructed in the 








Quays 62 and 64 Port of Trieste. 


consist of a ground floor and 5 upper stories, length 130 metres 
and breadth 44.75 metres. The front facing the sea will be pro- 
vided with 5 projecting verandahs for the handling of goods. 

The ground floor facing the sea will have a loading platform, 
level with the railway wagons; at the back this bank will open 
on the stair entrances. 

15 cargo elevators, each of a lifting capacity of 1,500 kg., and 
5 staircases will complete the equipment of the warehouse. 

The total available area will be 29,675 sq. metres, viz.: 

4,400 sq. metres 
25,275 sq. metres 


Ground Floor 
Upper Floors 


(4) Warehouse No. 58. 

The design will be similar to No. 60, consisting of cellar, ground 
floor and 5 upper stories; length 205 metres and breadth 29.50 
metres. 

The fagade facing the hills will be provided with 5 external 
verandahs; a loading platform will run the full length of the 
warehouse on both sides, except for the front facing the hill, 
where it is interrupted; the platform will be 1.10 metres above 
road level; the 7 stories will be divided, by means of fireproof 
bulkheads, into 10 bays of about 450 sq. metres each. Four 
staircases will give access to the upper floors. The conveyance 
of goods from the cellar to the upper floors will be possible by 
means of 10 electric cargo elevators of 1,500 kg. lifting _—v 

The total available area will be 38,865 sq. metres, viz. 


Cellar - 
Ground Floor 
Upper Floors 
The interior lay-out will ™ po same as adopted for Ware- 
house Nos. 70 and 2a, built in the last ten years before the war 
with very good results. 


4,504 sq. metres 
4,910 sq. metres 
29,450 sa. metres 


(5) Entrances to Porto S. Andrea from River Tra‘’an>. 


The project provides for the construction of a building for cus- 
toms operations, 4 covered gateways--two on each side of the 
building, and of 2 uncovered railway passages towards Quay V. 

The customs building will cover a total area of about 600 sa. 
metres, in which there will be a large hall for customs op2rations 
and offices. 

The gateways, covered by large vaulted ceilings. will have, 
towards River Traiana, 4 large arched portals and will be closed 


first stage, for stacking coal and ore, by 
means ot 6 cranes of 6 tons lifting capacity, 
with grabbing gear. 

After the completion of the first part of the pier (250 metres) 
the area of about 50,000 sq. metres thus reclaimed will be fitted 
out temporarily as a dumping yard, with two berths, cach about 
260 metres in length. 

This area during consolidation of the ground, and until sheds 
Nos. 70 to 73 are built, will be used for stacking coal and ore, in 
substitution of the areas now used for the purpose on the north side 
of Pier V. 

This shifting of the coal yard to the foot of Pier V11 will allow 
of the construction of shed No. 55 on the north side of Pier V. 

The new yard, served by 6 level luffing cranes of 6 tons lifting 
capacity, assembled on travelling portal structures and fitted with 
6 tons grabbing gear, will offer a more ational equipment for the 
storage of coal and ore. 

(9) Construction of Shed No. 55—North side of Pier V. 

The projected construction is perfectly similar to that of shed 
No. 56. The two sheds Nos. 55 and 56 with the corresponding 
electromechanical and railway plants will form the new equipment 
of Pier V which will provide traffic with a total storage area of 
77,200 sq. metres (17,200 sq. metres more than the 5 sheds of 
Pier V1). 

A wide open area for the storage of heavy packages is projected 

















Interior View o1 one of the Transit Sheds. 














Se 


ch 
Pi 
flo 
fa 
th 
lif 


set 


Coe 











'49 


‘uc- 
tres 
line 
Tal 


the 
the 


ity, 


es) 
ted 


out 


eds 
in 
ide 


OW 


ing 
‘ith 
the 


1ed 
ing 
ent 
of 
of 


ted 











September, 1949 





THE Dock AND HARBOUR AUTHORITY 133 


Port of Trieste—continued 


at the head of Pier V; here there will be a luffing 
crane on portal structure, of 25 tons lifting 
capacity, with travelling cabin, for the dis- 
charging and loading operations of heavy 
packages stored on this area. 

(10) Construction of Pier VII—Second Stage. 

Construction works on the north side of the 
Pier will be continued, as well as the correspond- 
ing railway tracks for shunting. 

The new coal zone at the foot of the pier 
will as a result be considerably enlarged, and 
will be used for this purpose until the new sheds 
Nos. 70 and 71 are constructed. 

(11) Pier VII—Construction of Sheds Nos. 
70 and 71. 

The new sheds of Pier VII will have the same 
characteristics as Nos. 55 and 56 projected for 
Pier V. They will be sheds with two upper 
floors, provided with discharging verandahs 
facing the sea and balconies at the rear. Along 
the quay there will be cranes up to 6 tons 
lifting capacity. 

The available areas in relation to the larger 
proportions of the sheds will be as follows: 

(a) Shed No. 70: 
Ground Floor 
Upper Floors 


10,890 sq. metres 
18,810 sq. metres 





29,700 sq. metres 

(b) Shed No. 71: 
Ground Floor 
Upper Floors 


12,255 sq. metres 
- 21,890. sq. metres 





34,145 sq. metres 





Total 63,845 sq. metres 





At the head of Shed No. 70, towards the foot of the pier, a 5- 
storied building will be attached, to be used for offices. 


(12) Construction of the new entrances from Via della Rampa 
and of the new railway passage. 


Two buildings in masonry are projected for the entrance to the 
port from Via della Rampa. ‘The central one will be used for 
offices and for the customs hall, while the lateral—divided into 
sections—will be allotted to forwarding agents. 

The covered passages destined for transit will be constructed 
in reinforced concrete, similarly to the main passages projected for 
River Traiana. 

In addition, a new railway passage will be opened at Warehouse 
No. 72 towards the hill. 


(13) Construction of Pier VII—Third Stage. 


The second half of the pier (south side) will be completed during 
the third stage of construction. 

















Aerial View of Pier VI. 





Transit Sheds 69 and 71 and Warehouses 70 and 72 at Porto Franco Nuovo 


Eventually the building of Sheds Nos. 72 and 73 will be begun 
and the coa: and ore yards laid out in another part ot the port. 

Pier V11 will really be an imposing structure. Its north side 
will extend 738 metres, the south side 970 metres and the head 
300 metres. There will be thus room for berths of about 2,000 
metres which will allow of the berthing of 10 to 12 vessels 
simultaneously. 

In the centre of the pier, along the axis, will be the shunting 
yard, which, as was said in the preface, could not be situated at 
a distance from the pier, there being no room at the foot or in any 
back-area. 

The yard will consist of a group of 10 tracks, linked up by 
secondary lateral tracks, and will be about 9,300 metres in length. 
The tracks will run together towards the foot of the pier and by 
means of looping curves they will link up witn the marshalling 
yard of Campo Marzio threugh the projected new railway passage 
(rear of Warehouse 72). At Pier V11. as at Pier V, the sheds 
will be also served by three tracks on the sea side and three on 
the rear, with plenty of cross-overs and ample looping curves 
between the internal and external tracks of the quays, thus allow- 
ing the use of locomotives in the shunting operations and elimina- 
ting the use of encumbering turn-tables. 

There will be 12 to 17 metres of water along the pier, which 
will make it possible for the largest ships to berth there. 


(14) Pier V11—Construction of Sheds Nos. 72 and 73. 


Identical constructions as for sheds Nos. 70 and 71 have been 
projected here. 

The covered areas which will here be destined for commercial 
use amount to 73,990 sq. metres, distributed between upper and 
ground floors. 

In the four sheds Nos. 70 to 73 of Pier V11, the total available 
area will be of 137,835 sq. metres. 








Shipyard for the Philippines. 


A site for a shipyard which the Government of the Philippines 
is proposing to establish at a cost of 16,000,000 pesos has been 
chosen at Barrio Tiktik, east of Mariveles, Batan, by a technical 
committee appointed for the purpose. The site is near the Batan- 
Manila road and a quarry is conveniently situated close at hand. 
The yard will be capable of repairing ships of up to 6,000 tons 
gross, and a quantity of material surrendered by Japan as repara- 
tions will be used in its construction. 
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Security of Port Installations and Ships 
in Harbours. 


By REAR ADMIRAL FRANK D. HIGBEE, U.S.C.G, (Ret), 
Port Warden, Los Angeles, Caliiornia. 

The National Fire Protection Association was first organised 
in America in 1896 and was incorporated there in 1930. Its object 
is to promote and improve internationally the methods of fire 
prevention and protection and, to that end, to obtain and circulate 
information on these subjects and to secure the co-operation of its 
members and the public in establishing proper safeguards against 
loss of life and property by fire. 

Non-commercial and non-profit making, the Association is 
supported by the subscriptions of its members, who include some 
one hundred and seventy or more national and _ regional 
organizations and over twelve thousand individuals, firms and 
corporations, 

There are technical and executive committees within the 
organization which deal with fire prevention and safeguarding in 
all its aspects in all industries and a considerable amount of inform- 
ative literature is disseminated, much of it being prepared with 
the object of educating the public generally in fire prevention. 

The Association meets annually in a four-day convention, at 
which the latest developments in fire prevention and protection 
are discussed and committee reports on technical standards are 
acted upon. The proceedings of the convention are reported and 
issued in printed form for the use of all members. 

The following is an abbreviated report of an address on the 
subject of Marine Fire Protection given by Admiral Higbee at the 
58rd Annual Meeting of the Association held recently at San 
Francisco. 

In the prevention of fires at harbours, and in the over-all 
security of ports, there is a part which can be classified as seaman- 
ship. Outstanding engineers and technicians are progressively 
contributing a great store of data to the N.F.P.A., so that now, 
after a half-century, this Association is the undisputed leader in 
its field. When we analyze some fire origins, it appears that lack 
of prudent seamanship in port, or the behaviour of ships, has con- 
tributed to the cause and extent of grim disasters. 

We must strive for that elusive thing called ‘‘ safety,’’ which 
literally means ‘‘ without risk.’’ Safety will always be beyond 
our grasp, but it must nevertheless be pursued and in the race 
prudent operation may be obtained. 

We have nothing purely original to report. We have discovered 
no miraculous answers or fancy short-cuts to security; so we 
grapple with many of the same problems common to most har- 
bours, knowing that persistent vigilance is in the price of prudent 
operation. 


Joint Action of Fire and Harbour Departments 


Our port authority (Los Angeles) consolidates its fire prevention 
efforts with the work of the fire department. I may say again and 
again that harbour and fire departments should integrate their 
security work, 

A couple of years ago there occurred the worst port fire I ever 
witnessed. It was the explosion and destruction by fire of the 
tankship ‘‘ Markay.’’ I witnessed then the most admirable, 
audacious and competent fire fighting I ever saw in a harbour. 

Following that disaster, we joined forces in a dual surveillance 
and control of tankship loading for A, B and C grades of refined 
petroleum. I believe the system, which has worked so well, should 
also include grade D petroleum products. 

New or additional regulations were not prescribed. The 
improved operation has been accomplished by enforcement of 
existing rules. A check-off list is used. When all the precautions 
are seen to, the Master certifies it. Until then the shore terminal 
may not commence loading—and whenever it may be seen that 
there is a violation of the rules, there shall be a shut-down. To 
begin with, there were a few temporary suspensions of loading. 
They do not occur now. Inspectors of harbour and fire depart- 
ments make intermittent visits to the tankers at all hours of the 
day and night, and the ships have learned to expect it. 
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Oil Spills 

Tankship loading at Los Angeles has varied from seventy-fiv: to 
one hundred thirty-nine millions of barrels per year, so that tran-.er 
of flammables is obviously a major project in the harbour. or 
several years overflows had come to be accepted as unavoida jie, 

Oil pollution is a Federal offence. The Secretary of War is 
primarily responsible for suppression, and he is assisted by ihe 
Coast Guard, U.S. Army Engineers, and the Customs Service, In 
Southern California, the Army Engineers had record of more than 
three hundred (300) spills. Of those they had prosecuted but six 
in Federal Court and obtained three convictions. The spills were 
unabated. Federal enforcement was ineffective. Late in the war 
period, one spill of flammables streamed down to where some 
L.S.M.’s were being built or repaired. Open flame work furnislied 
the ignition, Fifteen men were killed. 

There is justification in congested harbours to surround tankers 
loading flammables with a buoyant oil boom before loading is 
begun. That is just good seamanship. During the night a spill 
will invariably spread before a boom can be brought to or put 
over from the dock. On shore the authorities require waterfront 
oil tanks to be surrounded by retaining walls. Those tanks seldom 
collapse and seldom overflow. The ships spills are more frequent 
and equally dangerous. A tankship is a buoyant self-propelled 
oil storage tank. It should have secondary or emergency enclosure 
of flammable liquids for the same reasons as prevail on shore. 
More cases could be cited of the inequities of fire prevention at the 
harbours as compared to measures taken uptown. In the petroleum 
business you may discover some imprudent practices at marine 
terminals, and in the ships, that would not be tolerated within 
refinery premises, 

The cost of surrounding a tankship with a boom is exceeded 
many times over each year at our oil ports by the costs of cleaning 
up wide-spread oil spills—without taking into consideration the 
ignited spills that have spread to destroy port facilities and damage 
other vessels. That fact may not penetrate to the underwriters 
and to others who are paying those costs, but if they will change 
the system to confining oil before it spreads (instead of chasing it 
around the docks), some lives as well as dollars may be saved. 


Prosecution by Local Authorities 

When a ship has an overflow of oil at our harbour, the pollution 
violation is now summarily prosecuted by the local authorities. This 
has been an effective deterrent to negligent operation. It became 
necessary because the slow motion of Federal procedure had be- 
come ineffective. The Coast Guard and some other Federal 
agencies are in need of a minor Federal Court to which mis- 
demeanors or small offences may be taken. It is futile to cite most 
oil pollution cases to Federal Court. Before they can reach the 
U.S. Attorney, the ship has sailed, witnesses disappear, evidence 
vanishes. Local authorities consequently are obligated to take 
action in State or Municipal Courts. All cases tried by our local 
courts have resulted in convictions. The action is usually com- 
pleted the same day the offence occurred. 

One of the first cases to receive attention at Los Angeles occurred 
in 1947. The tankship involved had been advised to take certain 
precautions. They were ignored. That night there was an over- 
flow of black oil that cost the underwriters twelve thousand dollars 
to ciean up. The Master was arrested, tried, convicted and fined. 
The Master had as legal counsel one of the foremost Admiralty 
law firms on the Pacific Coast. They started in for a plea in bar 
of trial, disclaiming jurisdiction of the local authorities and the 
authority of a harbour guard to have made the arrest. There was 
an idea prevailing around harbours that local authorities do not 
have jurisdiction in such cases. That notion is fast being dispelled. 
Nor is there immunity for personnel in ships owned by the 
Government—two Navy captains have been fined in California 
courts for oil spills. 

Another deterrent to negligent oil loading has been the under- 
writers’ action to increase the ‘‘ deductible’’ in P. & I. contracts. 
Most P. & I. contracts for California ports (ocean ships) now have 
a $2,500 deductible for oil spills and some contracts have pegged 
it up to $5,000. Inability to pass off clean-up costs to P. & I. has 
had a profound influence on more careful bunkering operations. 
It is the dry cargo ships that now most frequently pollute our 
harbours and our beaches with oil, not the tankships. 
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Security of Port Installations and Ships in Harbours—continued 


The inspection of tankship loading and the summary prosecution 
oi negligent operation has brought desired results. We suspected 
it might be just good luck when we went a month with no tanker 
spills—then it began to-stretch out month after month. We went 
all through the year 1948 in Los Angeles Harbour with no over- 
flow of flammable liquids from a ship. That improved operation 
has continued. It has accomplished great savings to the oil com- 
panies and it has decreased one of the greatest menaces of fire in 
the harbour. For a great petroleum port that averages an export 
of 100,000,000 barrels per year, it is a satisfactory performance. 


Petroleum Stevedores 


The most prudent tanker loading is performed by trained teams 
of experts; men especially selected for that work. Some oil tankers 
are operated now by marine transportation companies relatively 
new at the business who do not have veteran crews from which to 
select such personnel. It is unwise to supplement short-handed 
ships’ crews with whoever is sent down from the hiring hall to 
fill out the loading crew—and yet that dangerous practice still 
continues at some places. 

One of the old established oil companies at our harbour employs 
a tanker loading contractor for all flammables taken by its tankers. 
The contractor has a select five-man gang skilled in the business. 
All have had training at the Navy Fire School. They are experts. 
The regular crew leaves the ship and these men take over. That 
contractor has loaded 34,000,000 barrels of flammables without 
contamination, spill, or mishap. When the ‘‘ Markay ’”’ blew up, 
they were loading nearby. The five of them got their ship under- 
way with its own power and took it to the outer harbour. 

Shipmaster’s Responsibilities 

Good harbour seamanship is evident in the better operated lines 
that do not permit the#r terminal officials to pre-empt command 
responsibilities of the Master. That is especially apparent with 
self-insured steamship companies. They are discriminating in the 
selection of their shipmasters. The behaviour of their vessels in 
port is outstanding. It has not worked out well to shift decisions 
properly the duty of Masters to a company’s shore representative 
at their various ports of call. 

The best of shipmasters who are good ship handlers and skilful 
navigators voluntarily take pilots even when the service is not 
mandatory. They realize the value of up-to-date local knowledge. 
It is good seamanship to hear and to heed a pilot’s advice or 
recommendations. They turn over the conn of the ship to the 
pilot, but they do not share decisions or command with anyone. 
A mistaken idea has gained headway at some ports that pilots 
share or relieve Masters of responsibility for decisions. That is 
bad seamanship and it is shameful negligence for a Master to 
absent himself from the ship control station while his vessel enters 
or leaves port merely because the pilot is conning the vessel. If 
impelled to leave the bridge, his Chief Officer should be there. I 
cite this because of the fire danger resultant from collision at our 

orts. 

. Whatever can be done to restore the lawful authority and 
prestige of the shipmaster will improve the security and the 
behaviour of ships at our harbours, and it will keep a superior 
class of officers in our merchant fleet. 

As war began a great ship burned’and careened at its pier. It 
has been regarded by some observers as one of the pitiful losses 
of the war. From a study of the investigations available to me, 
it is suspected that scant attention was paid to an important cir- 
cumstance of the catastrophe. Several persons of great authority 
at the port shared in control of the ship. There was a prospective 
commanding officer assigned. He had about as much authority 
as a sidewalk superintendent. There was no commanding officer; 
no one indisputably the boss of that ship. No one on board had 
competent authority equivalent to a Master’s to summarily sup- 
press dangerous practices while conversion was in progress. When 
at sea was that great ship ever more in need of a Master alert to 
his responsibilities! 

The ship has not been built that is big enough to be commanded 
by a committee. For security purposes there can be no substitute 
for the decision and action of a competent Master. That assertion 





is applicable to ships in port as well as to those at sea. When- 
ever there begins to be a dispersion of responsibility and authority 
a woeful lack of effective control will be seen. Ship security begins 
as a state of mind. It must start with the Master; only by his 
sustained leadership will it be attained. 


Explosives Handling 

The fire and harbour departments at Los Angeles exercise a dual 
control of the transfer and retention on board of explosives and 
some other dangerous cargo. A ‘‘ Permit and Agreement Form’’ 
is used and it is important that it becomes a signed agreement 
with ship’s agent, the Master, stevedore contractor, terminal 
superintendent, and the fire and harbour departments. 

When explosives and ammonium nitrate laden ships arrive, we 
board with the pilot and give them a good going-over before they 
dock. That is done at whatever time of day or night the ships 
arrive. When we started that, there were a few temporary delays, 
but they are not encountered since it became known that house- 
keeping must be satisfactory to get in and that the explosive 
stowage must conform to the American rules. The fire extinguish- 
ing apparatus has to be in good order, and the crew must display 
proficiency with its use at a fire drill. That inspection is made 
en route to the dock. Once alongside you will find the eagerness 
of seamen to correct deficiencies fade out as the liberty party 
leaps ashore. Anything to be done then may be overtime. Explo- 
sive laden ships must be right before they are permitted to dock. 

We require explosive laden ships to maintain readiness to get 
underway on their own power or to have tugs within a reasonable 
distance that are pledged to their a:sis‘ance. The ships must be 
headed seaward and have an unimpeded exit. 


Danger from Careless Workers 

A study of dangerous cargo handling discloses that when un- 
molested, or when correctly labelled, stowed, packed and handled, 
those articles of commerce seldom of themselves originate 
destruction. It has more often been the unwary and careless 
workers—or it has been a dangerous surrounding that has spread 
disaster to flammables, explosives and the other six classes of 
dangerous articles. 

Port management and public safety officials have the task to 
find prudent methods for the marine transportation of those articles 
or they will move by other means. It becomes in reality a task 
to control, not dangerous cargo but dangerous people. Nor is it 
only the careless subordinate who needs caution or restraint. It 
may be imprudent management—negligent shipmasters or over- 
venturesome operators in other capacities. 

Part of that task is to maintain intermittent surveillance of 
ships by occasional visits on board. The housekeeping must be 
observed, the demeanour of the crew noted, and we must see the 
cargo plans of all ships having considerable quantities of dangerous 
cargo on board. Those plans must be instantly available to the 
fire department when called for on board. 


Ships Originate Great Port Disasters 


More often in the ship’s holds, rather than on shore, has been 
the origin of grim port disasters. The ‘‘ Mt. Blanc’’ at Halifax, 
the “‘ Fort Sitkin ’’ at Bombay, and the ‘‘Grand Camp”’ at the 
Gulf, originated spectacular devastations that should alert major 
ports to take heed of what the ships contain and the behaviour on 
board. 

It is well to have a good record of a genuine pursuit of safety. 
Who at your port has the indisputable responsibility to move a 
ship when there are reasonable grounds to suspect the vessel is in 
jeopardy or if the ship itself is a menace to the harbour? 

The question is not as to who is privileged to move the ship. 
The Master, ship’s agent, and various public officials have variable 
authority to move the ship, but they may not be held liable for 
not doing so. 

Is there someone definitely designated whose duty it is to move 
the ship? Can he incur towboat expense? To whom will it be 
charged if it is not done by request of the Master or agent? If it 
turns out that the jeopardy did not finally extend to the ship’s 
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Security of Port Installations and Ships in Harbours—continuea 


position, is the official liable for the loss of time to the vessel? 
What penalty, if any, is prescribed should a Master decline or 
delay, upon order, to move the vessel? 

In that regard, it is preferable to pass such orders direct to 
shipmastetrs. A Master is definitely the commander of the ship 
and, while the owner is not present, he is the most responsible 
representative of the owner. Terminal Superintendents have 
doubtful jurisdiction and when cornered can evade ship respon- 
sibility. Deal with the Master whenever there is a showdown. 


Readiness of Ships to Move While in Port 


It is not a privilege of your health officers to isolate a suspected 
case of smallpox. It isa duty. Shipmasters and agents will more 
often prefer to fight fires in ships (despite there being dangerous 
cargo on board) while the vessel is alongside, so that the cargo 
can be jettisoned on shore at the company’s own terminal—and 
there are others who have diverse interests. There are times when 
a ship fire had best be coped with while alongside a quay. It is 
a decision requiring expert knowledge. 

At the first wisp of smoke from a ship or from a marine ter- 
minal, we need to know instantly what is stored inside them. An 
electric drive T/2 tanker could move out within 20 minutes— 
ordinarily a Liberty freighter—30 minutes, a C/2 or C/3 within 
45 minutes, but you had better estimate what conditions will be 
an hour or more from then. A Diesel motored vessel with tanks 
pressed up can start off within 15 minutes or more. However, 
I visited seven ships after midnight last month; three of them had 
vital parts of their propulsion machinery at shops on shore. Two 
others had parts of it disassembled on the engine room floor plates. 
That is a normal expectancy for ships in port for a few days to 
work cargo. Such work goes on progressively at every way port 
in \heir voyages. 

Relief mates and engineers from the hiring hall (strangers to 
the ship) are sometimes left in sole charge. They are nominal 
replacements only. They sleep out their watch during the night. 
When that condition exists, a ship likely to be moved should have 
tugs assigned to it at once. 

The privilege of moving a ship is insufficient for public safety. 
It was not enough at Bombay. There the “ Fort Si‘kin”’ 
originated a disaster that killed or injured three thousand persons. 
Financial loss has been estimated at 235 million pounds and the 
debacle finally spread to the damage or destruction of fourteen 
ocean vessels. . . . It was not enough at Texas City. 

It is not a desirable duty for any official to move a ship and the 
right decision involves technical knowledge of the situation. How- 
ever, it must be provided as the inescapable duty of someone. It 
is not a function likely to be abused, as the consesuences are too 
severe, But the official must be supported in his decision and 
have ample authority to act, if public safety is to be properly 
served. Get that settled at your harbour without delay. In the 
Court of Public. Opinion, your officials may sometime be con- 
demned for failure to take summary action for which their accusers 
had not implemented them with adequate authoritv. 


Prevention Work at Marine Terminals 


The N.F.P.A. and associated organizations can serve to stress 
the need for fire and harbour department co-ordination at harbour 
work. Some port organizations do not welcome intervention of 
fire departments in their affairs until they clamour for it to squirt 
water; and at some marine terminals the fire department does not 
have responsibility or authority to share in the regulation of pre- 
vention measures. That is not good for the port, and it should 
not be tolerated by the state, county, or city surrounding those 
properties. 

At Texas City, so far as I could ascertain (and I arrived there 
while the fires were still burning), the fire department had not 
shared in methods to prevent fires in ships or at the docks or 
had a sav in prudent operational methods, 

The city charter of Los Angeles takes precedence over all 
ordinances of the city’s own governing bodies. It wisely provides 
that the Department of Fire is responsible for fire prevention and 
extinguishment everywhere within the corporate limits of the 
town, and it exprezsly makes that applicable on board ships at the 


docks. Port authorities and fire departments should integrate and 
sensibly share fire prevention work at the harbour. It can be 
done thus without harrassment to commerce. Any other arran;-- 
ment is impracticable. 


Standard of Safety Operation on Shore 


Two years ago the Chairman of the Committee on Hazardou 
Cargo of the American Association of Port Authorities, Mr. Billing 
Wilson, edited a pamphlet. It contains recommended safe practice 
for handling cargo at marine terminals, together with other material 
ror operators. At the annual convention, it was adopted without 
a dissenting vote as a standard of security for fire prevention and 
good operation. Some of the foremost talent in stevedoring in the 
country participated in the preparation of that work. It should 
become a companion publication for use on shore to the Coast 
Guard’s excellent book (CG 187) that regulates dangerous cargo 
stowage on board vessels in American waters. 

Slack attention to careful operation, promiscuous smoking, bad 
housekeeping, faulty handling and stowage, have originated severe 
waterfront fires. Some of that will be eliminated when underwriters 
uniformly prescribe adherence to a standard code of operation, as 
they have long done for a building code, supervised watchmen 
and installation of protective devices. 

Fire resistant materials and modern design is the basis of satety 
at marine terminals. Despite those structural advances, the best 
of them will be vulnerable to risky operation and to the behaviour 
of ships that visit those terminals. Port authorities, steamship 
companies, and marine terminal operators would be helped if the 
underwriters and public safety codes were as uniform in the sup- 
pression of bad housekeeping and dangerous practices as in the 
reouirement for structural protection. Unless there is a standard 
and until the underwriters get together on it, conditions will 
improve but slowly, usually here and there where grim devastation 
has evoked public apprehension and panic legislation has followed. 


waowmmn 


The Harbour Emergency Force 


The N.F.P.A. Committee on Marine Fire Protection has 
established that a special sub-committee on Harbour Emergency 
Organization is instantly needed, as the means by which the Asso- 
ciation may lend support and encouragement to the establishment 
in port cities of plans and organizations to cope with harbour 
emergencies. The N.F.P.A. is the right*place for that study. It 
has the prestige, staff and the facilities to screen and distribute 
good material. It is within the scope of the Association’s stated 
purposes. 

When utmost precautions have failed to prevent mishaps or 
when natural causes originate the emergencies, a_ civilian 
organisation is instantly needed. When the impact of panic strikes, 
there is at first no time for planning. Only the police and fire 
departments are manned and ready for their duties. Then we 
need men of the maritime enterprises not as auxiliary police or 
firemen. They are required to move ships and railway cars and 
to assist the fire department by moving anything jeopardized by 
fire or that will impede fire-fighting and rescue operations. 

Such an organization will first be needed for limited emergencies. 
A major disaster may require the declaration of that con- 
dition by a Mayor or a Governor. Conceivably, a great wide- 
spread disaster will be controlled by a city and county major 
disaster council or by a civil defence force such as planned and 
recently described by Russell J. Hopely, then Director of the 
Office of Civil Defence Planning. Let us, in any case, be prepared 
at the ports for maritime mishaps of modest proportions. Each 
terminal should have its own force so each waterfront industry or 
enterprise can share in a harbour emergency plan to help its 
neighbour. 

Then, no matter how the disaster expands, those small outfits 
can be integrated with the larger organization. They are, in fact, 
the real foundation of them. A disaster force, as indicated in the 
Hopely report. is a mobile organization that can be transferred 
wherever grim emergency requires outside help. 

I do not know the extent of emergency force preparedness at all 
maior ports. We want to study the progress made at different 
harbours. I do not know what is ready at Manhattan or Brooklyn, 
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Security of Port Installations and Ships in Harboyrs—continued 


but I have a copy of the Newark organization. Houston, Texas, 
has a good plan. Honolulu is forming one. Los Angeles and 
Long Beach have had one for two years and have utilized it upon 
one occasion. Please send information of your work and a diagram 
of organization to N.F.P.A. for its study and exchange of 
experience. 

The most able men to handle harbour emergencies are those 
who, in their ordinary pursuits, employ the men and the facilities 
needed to cope with emergencies. They and their subordinates 
will turn out if only for the survival of a port’s maritime enter- 
prise. Unless they are invited and assigned tasks, they cannot act. 

The force will need competent legal authorization from a 
governing body of the community. An infinite variety of workers 
will need to be recruited to provide for conceivable emergencies 
of primary importance to harbours. There should be a corps of 
marine engineers on call who can cope with most ship emergencies 
and can get them underway. Too often insufficient of the crew 
may be on board. 

Industry, ship operators, railway men, towboat, motor trucks 
personnel, electricians, technicians, medical aides, and others will 
be needed to assist the firemen and police and perhaps the military 
and naval forces. 


Rhine Navigation 


Progress of the work of Channel Improvement 
and Harbour Restoration 


The work done durimg the past four years in clearing wrecked 
ships, destroyed bridges and other obstructions to navigation in 
the River Rhine between Rolandseck and the Dutch frontier is 
reviewed in a report recently issued by the Director of Waterways, 
Duisburg-Ruhrort. 

The report states that at the cessation of hostilities, the navigable 
channel was completely closed owing to the destruction of prac- 
tically all the Rhine bridges and the sinking of numerous ships. 
The aim now is to have a navigable channel 150 metres in width 
throughout the British Zone, with a depth of 2.5 metres between 
Emmerich and Cologne, and of 2.1 metres: between Cologne and 
Mehlem. ' 

Equipment constructed by the administration and private firms 
has included four 200-ton floating cranes, three of 150 tons, five 
of 100 tons, and six of 80 tons; 18 portal floating cranes, of 26 
to 60 tons lifting capacity; nine heavy-lift portal cranes, of from 
200 to 600 tons capacity; and three sets of sheerlegs, of 200 tons 
capacity. Obstructions removed from the river have included 
90,000 tons of steel, out of 110,000 tons; 60,000 tons of concrete, 
out of 80,000 tons; 800 towing barges (of a total of about 900,000 
tons d.w.), out of 956; 165 tugs, out of 177; 70 self-propelled 
vessels (of about 35,000 tons), out of 78; and 360 small craft, 
out of 400. In addition, extensive dredging work has been 
undertaken in order to level the river bed, which had become very 
uneven (shallows and excessive depths) as a result of the obstruc- 
tions to the current, 


Bridges and Two-Way Navigation 

With regard to the bridges, the report says that the remaining 
wreckage of 17 bridges destroyed during the war is now being 
removed, and it is already possible for two ships to pass every- 
where through the destroyed or rebuilt bridges, except for the 
Cologne area, where navigation is still in only one direction at a 
time. Difficulties for navigation. will continue for a long time, 
however, because of obstructions caused by material from destroyed 
bridges lying on the bottom, which may be lifted by a towrope 
and subsequently run into by another vessel, All the wreckage 
of bridges and ships can only be cleared by extensive dredging. 
The normal depth of 2.5 metres in the channel between Emmerich 
and Ruhrort has already been re-established. 


The force wil need a never-closing headquariers with ample 
communication; preferably a fire, police or harbour department 
office. It will need a force commander with maritime experience. 
To develop the organization, it will require most of his time for 
several weeks. 


Conclusion 


The Association honours me with an opportunity to participate 
in its programme, and it honours Los Angeles -by selection of 
someone from harbour force to speak before distinguished leaders 
of the sciences and industries you represent. 

The progress you make in fire prevention has been a shield to 
industry and commerce and has afforded humanitarian benefits 
throughout the world. 

In these unsettled times should we not increase our vigilance 
to preserve the port facilities of our harbours? We saw the vital 
role played by our ports in war. Now replacement costs are thrice 
the expense of original construction, and if time becomes in- 
valuable, we cannot buy it. Twice in our time, we have had 
others to take the shock of first assault. There are signs now, 
and we have warnings of the well-informed, that we have never 
tefore been so much on our own. 


The buoying of the river channel appears to be satisfactory, but 
it is considered desirable that light buoys should be provided at 
certain dangerous points, especially the narrow bridge openings. 
The depth of the channel in the Rhine is tested by echo-sounding 
every three months. 

In spite of the remaining hindrances to navigation, the rehabili- 
tation of the Rhine channel has progressed so far, that its capacity 
is no longer limited by the technical conditions of the waterway, 
but by other factors, such as shortage of cargo. The clearing work 
will be continued until the objective of getting back to pre-war 
conditions has been reached. 

For night navigation, that is, in such a degree of darkness that 
it is not possible to recognise landmarks on the bank, navigation 
is permitted up-river fiom Rotterdam to Rolandseck, excent in 
the Cologne bridges area. Down-river navigation is permitted 
between Rolandseck and the Cologne bridges, and from Wesel 
(below the Montgomery Bridge) to the Dutch frontier. 


Reconstruction of Harbours 


On the subject of the reconstruction of harbours, the report 
points out that the harbours must not only be in a position to 
deal with loading and discharging ships, but must also be able 
to accommodate the whole of the Rhine fleet during floods and 
ice conditions in the river, The harbours at Duisburg-Ruhrort, 
for instance, must be able to accommodate more than 1,000 vessels, 
that is, about half of the whole Rhine fleet, at those periods. A 
tabular survey of the state of the ports in the British Zone shows 
that in many cases their capacity has again reached the pre-war 
level. At Duisburg-Ruhrort, however, this level has not yet been 
reached, but the port has 20,000 metres of quays in service (82.7 
per cent. of pre-war); 430 kilometres of railway tracks (94.5 per 
cent.); a total crane capacity of 65,000 tons per eight hours (90 
per cent.); grain elevator capacity of 3,000 tons per eight hours 
(66 per cent.); coal-handling capacity of 18,500 tons per eight 
hours, and of oil and fuel 5,800 tons; grain storage capacity of 
100,000 tons (66%); warehouse capacity of 35,000 tons (50°); 
and tank storage capacity of 15,000 cubic metres (40°). 

From 1945 to the summer of 1949, the Waterways Directorate 
has spent 62,946,270 marks on the work of clearing the Rhine for 
navigation and to prevent flooding. The total includes 38,373,000 
marks for removing the wreckages of bridges, 13,636.062 marks 
for lifting wrecks of ships, and 10,937,208 marks for repairing 
harbours and warehouses. 

With regard to the future, the report emphasises the need for 
modernising the Rhine fleet. Practically all vessels are over age 
and freight rates are too dear. Taking the long view, self-propelled 
vessels with diesel engines must be built as the most economical 
for Rhine transport. 
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Obituary 
Mr. Alfred Laird Harvey, M.C., B.A., M.LC.E. 


The sudden and unexpected death at his home in Newcastle- 
upon-Tyne on the 24th July of Mr. Alfred L. Harvey, Chief En- 
gineer to the Tyne Improvement Commissioners, came as a great 
shock to the Commissioners and to Mr. Harvey’s many friends. 

Mr. Harvey, who was only 51 years of age, was a son of the late 
Eustace J. Harvey, Civil Servant, Royal Courts of Justice, and 
was educated at Marlborough College, where he gained the dis- 
tinction of Modern Language Prizeman. During the 1914-18 war 
he served as a lieutenant in the Royal Engineers and was awarded 
the Military Cross for the part he played in extinguishing, under 
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Mr. ALFRED LAIRD HARVEY 


fire, a burning ammunition train. On being demobolised he went 
up to Gonville and Caius College, Cambridge, where he obtained 
his degree in Mechanical Sciences Tripos in 1921. 

His beginning in civil engineering was as a pupil to the late Mr. 
A. D. Swan, M.I.C.E., Consulting Engineer in Canada, whose 
assistant he became in 1925 and with whom he was engaged on 
the construction of new quays, docks, etc., for the development of 
the Port of Vancouver, B.C., and the construction of the founda- 
tions for the first bridge across the harbour. He was also engaged 
on the design and construction of harbour works and a concrete 
dam for hydro-electric development at St. John’s, Newfoundland. 

In 1927 he returned to England to take up an appointment as 
Senior Assistant Engineer with Messrs. Rendel, Palmer & Tritton, 
Consulting Engineers, principally on the preparation of contract 
drawings and specifications for new railways and roads at West 
India and Millwall Docks, and on the preliminary survey and pre- 
paration of contract drawings, etc., for Haifa Harbour, Palestine. 

In 1929 he was invited by Mr. Swan to return to Canada as Resi- 
dent Engineer for the construction of a new harbour on the 
Saguenay River at Chicoutimi, Quebec. On completion of this 
work in 1932 Mr. Harvey became Resident Engineer for the Shore- 
ham Harbour Trustees on the final stages of the construction of the 
Prince George lock and the construction of the Adur dry dock at 
Sovthwick, Brighton. 

From 1935 to 1938, after a short period with Sir Alexander Gibb 
and Partners, Consulting Engineers, in connection with Guinness’ 





September, 1: 49 


new estate at Park Royal, London, he acted as Resident Engin: er 
to the London County Council under Sir Thomas Peirson Fra: x, 
Chier Engineer, upon the construction of sewage purification pi-at 
at the Council’s Northern Outtall Works, Beckton. 

In 1938 Mr. Harvey was successful in securing the position of 
Chief Assistant Engineer to the Tyne Improvement Commission 
under the late Mr. R. F. Hindmarsh, M.I.C.E., whom he succeeded 
as Chief Engineer on the latter’s retirement in February, 1947, 
As Chief Assistant Engineer he was intimately associated with the 
design and construction of two new quays at Tyne Dock for ocean- 
going vessels and on the underwater repair of two coaling staiths, 

Mr. Harvey was elected as Associate Member of the Institution 
of Civil Engineers in 1926, was transferred to the class of Member 
in 1939 and was Chairman of the Northern Counties Association of 
that Institution for the session 1949-50. He was also a Member 
of the American Society of Civil Engineers and of the Societe de 
Ingenieurs Civils de France. Amongst Mr. Harvey’s technical 
writings mention must be made of his paper entitled ‘‘ Two New 
Quays at Tyne Dock, South Shields ’’ read before the Institution 
of Civil Engineers in 1945, for which he was awarded a Telford 
Premium. Other contributions to this Institution were: 1923 and 
1924, two articles for ‘‘ The Canadian Engineer ”’ on the construc- 
tion of the Ballantyne Pier, Vancouver, B.C., and in January, 
1927, ‘‘ Construction of Dry Dock, St. John’s, Newfoundland.” 
His address as Chairman of the Northern Counties Association of 
the Institution of Civil Engineers was entitled ‘‘ The Saguenay 
River, Quebec.’’ 

Mr. Harvey was a man of considerable personal charm. He was 
of a somewhat retiring nature, but was possessed of a strong sense 
of humour which greatly enriched his personality and endeared him 
to his intimates and his colleagues. He was untiring in his atten- 
tion to technical detail and had a tremendous capacity for work. 
Indeed, he was never more happy than in solving an engineering 
problem. In his work for the Tyne Commissioners he proved him- 
self a most excellent engineer and was held by the Commissioners 
in exceptionally high esteem. 


REVIEWS 








Equations Developed in India for Flow and Alluvial Channels. Sir 
Claude C. Inglis. International Association for Hydraulic 
Structures Research. Stockholm meeting, 1948. 

This is an off-print of the valuable paper contributed by the 
Director of Hydraulic Research (Department of Scientific and 
Industria] Research), to this Stockholm meeting. It is a very inter- 
esting study of the ideas of Kennedy and Gerald Lacey. The 
criticisms of Lacey’s theory by Biench, C. M. White and Inglis 
himself are given ina condensed iorm. 

The great attraction of Lacey’s hypothesis was that it purported 
to give a really general theory of the behaviour of rivers in 
alluvium, so that trom a knowledge of the discharge, bed material 
and fall of a stream the regime dimensions could be found. Inglis 
contends that the charge (solids per unit volume of water) has a 
very considerable effect on the shape of the cross section and the 
slope, so that whilst Lacey’s formule are useful guides they do not 
constitute an ideal criterion for regime. 

He hopes to carry out exhaustive experiments fully to elucidate 
this problem. 


The Stevedore’s Handbook, by Geo. B. Lissenden, M.Inst.T., 
Publizhed by Brown, Son & Ferguson, Glasgow. Price 8s. 6d. net. 

This useful litt-e handbook will be of value to all concerned with 
the handling of cargo. There are ten chapters, comprising safe 
berthage, the approach to the ship, rigging the ship, safety 
measures on and below deck, cargo discharge, quay and overside 
work, tallying, cargo loading and the labour element. A number 
of law cases are cited throughout the book. 

Making suggestions for greater efficiency throughout the industry, 
Mr. Lissenden advocates a school in every port for the education 
of the rising generation of dockers. He suggests that the leading 
employers at the principal ports should select young dockers and 
offer them training at employers’ expense because of the advantage 
of having a few highly-skilled men who would show their mates the 
best methods to adopt and so eventually help to raise the general 
standard of work. 
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Pallet Standardisation 


Preliminary Report of the Swedish State Railways 
Committee 


In 1947 the Swedish State Railways set up a Committee to study the 

question of pallets and their standardization in respect to size, and, owing 

to the far-reaching effects of palletization, many related questions whicn 

might be important for the development of a rational organization for the 

production, transport and storage of pallets were also reviewed. The 

following pages are excerpts from the Committee’s first report, which was 
issued early last year. 


Introduction 
The first part of the committee’s work concerned the question 


of pallet standardization, which seemed to be most urgent; this 


report therefore deals mainly with this question. 
The future work of the committee will deal with other questions: 

(1) Technical questions such as the fastening of goods on 
pallets, the locking-off inside box cars and on trucks, 
the design of pallets and trucks, etc. 

(2) Economic questions such as determining pallet weights 
for freight calculation on railroads, fees tor the return 
of empty pallets, etc. 

(3) Certain organizational questions, regarding pallet pools, 
etc. 

Several of the questions require extensive investigations and 
the continued work of the committee is therefore expected to 


extend over a considerable period. 


At the outset, studies of current literature and other sources 
were made for the purpose of gathering information about con- 
ditions in the United States, which is the leading country with 
regard to the use of pallets, fork trucks, etc. Among other things, 
the studies showed that the question of standardization of pallets 
had been studied in the United States and that the National 
Bureau of Standards under the U.S. Department of Commerce 
recommended two different sizes of pallets, At the same time it 
seemed, however, as if these sizes had not come into wide use in 
the United States—pallets of many other types and sizes also 
being used—and as no other country seemed to offer substantial 
results of standardization work, the committee decided to go ahead 
independently along its own line. 

Based upon certain theoretical calculations, etc., a preliminary 
proposal for pallet standards was developed to suit Swedish con- 
ditions, and, to serve as a foundation for further discussions, 
‘was sent to a number of companies representing different fields 
of Swedish trade and industry, which had expressed their desire 
to co-operate. 

Practical tests were at the same time performed with pallets 
built to the proposed standard and with trucks suitable for hand- 
ling these pallets. 

Contacts were made with Denmark, Finland and Norway in 
order to ascertain whether agreement could be reached as to a 
Scandinavian pallet standard which eventually might be accepted 
by other countries, and the proposals were discussed at a meeting 
in Krylbo, Sweden, by representatives from the railroads of Den- 
mark, Finland, Norway and Sweden, and from the standards 
organisations of Denmark and Sweden. As a result, all agreed 
that it was desirable to set up a common Scandinavian standard. 

At this juncture, however, it became evident that the situation 
in the United States with regard to standardization was different 
from what the committee had first assumed, The committee 
therefore made direct contact with the National Bureau of 
Standards of the U.S.A., who informed them that adoption of the 
recommended sizes was not certain in the United States, but that 
it seemed likely. The American recommendations for pallet sizes 
thus became a factor to be taken into consideration, as it was 
probable that American viewpoints would be of great importance 
when the time comes for an international standardization of 
pallets. 

For these reasons the committee agreed that in suggesting pallet 
-standards it would not disregard the recommendations made in the 
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United States, even though the results obtained through the 
committee’s own investigations are considered more suitable for 
Swedish conditions. They therefore suggested two pallet stan- 
dards, one based on its own investigations in Sweden and the 
other identical with that recommended by the National Bureau 
of Standards of the U.S.A. 

The committee was also of the opinion that both proposals 
should be submitted to the Swedish Standardization Commission 
which, before deciding on a standard, should send out the proposals 
for suggestion to various companies and institutions in Sweden as 
well as in Denmark, Finland and Norway. 


Pallets in General 


The following is some general information as to pallets and 
their use. 

The pallet is a tool for transportation and consists of a platform 
resting on four legs or two runners (single face pallet), or by 
means of stringers, etc., connected with a bottom (double face 
pallet). The pallets are transported by means of fork trucks, 
platform trucks and other vehicles. The idea with the pallet is 
to make possible the formation of a large transport unit from 
several smaller pieces of goods, Its simple design and consequently 
low price also make it suitable for storage of such goods. 

Pallets of the single face type have been used for a long time in 
combination with trucks as a means for internal transport and 
storage. 

The pallet has, however, proved that under certain conditions 
it can serve as a very useful container for external transport, and 
is important both for private and national economy. Loading, 
transfer of goods, and unloading can be made in large units and 
often with machines, which means that the introduction of pallets 
can bring about a considerable reduction in transportation and 
other costs by reason of the shortening of loading and unloading 
times for trucks, railroad cars, ships, etc., reduction in damage of 
cargo, reduction in transportation time, etc. 

Because the pallet is inexpensive, requires little space and is 
easy to handle, it can find much wider application in the pro- 
duction and distribution of goods than, for instance, a special 
container. To a large extent, it should be possible to load goods 
directly from the production line on to a pallet for storage and 
for distribution, as far into the distribution lines as buying habits 
and other factors permit. 

The larger field of application for pallets is, perhaps, the food 
distribution. Goods in cartons, bags, small crates, etc., are very 
suitable for palletizing. 


Setting Up a Pallet Standard 


In setting up a standard for pallets, first consideration must be 
given to the problems of distribution. It is, of course, desirable 
that consideration also should be given to the problems of pro- 
duction, so that the same pallets could be used in both production 
and distribution. Transport problems of production have in many 
cases been solved by other means—for instance, with conveyors— 
and the production line is often clearly cut off from the distri- 
bution line through an assembly of the products, for instance, at , 
packing. The committee has therefore in this survey found it 
possible to disregard the problems of production. The proposal 
presented may, nevertheless, be found acceptable also for pro- 
duction, but the possibility should not be excluded that a pallet 
standard based on this proposal may later be supplemented with 
a standard for another pallet more suitable for the production 
problems. 

The committee was guided by the following principle in con- 
sidering a proper standard for pallets primarily to suit the 
problems of distribution. 


Size of Pallets 


The pallet size must be chosen primarily with consideration of 
such factors in the distribution apparatus which cannot, or can 
only with great difficulty, be changed. It is not deemed possible 
to consider also the packaging sizes and other properties of goods 
that are suitable for transportation on pallets, nor is it possible 
to consider buying habits, etc. Such factors can instead in the 
long run be expected to adjust themselves to a certain pallet 
standard. 








This assumption does away with one main argument ‘for the 
setting up of more than one standard. The committee was aware 
of the fact that there are also other arguments for setting up 
more than one standard size, but found that there are great 
advantages in using only one size, that this will be proposed for 
the time being. If it should prove necessary, supplementary 
standards can be set up in the future and should then be based 
on this original standard. 

The factors in distribution that cannot be so easily changed 
are, in the first place, those connected with the cargo space in 
certain means of transportation. The standardization should make 
possible the effective utilisation of such space. At the same time, 
it must be remembered that certain clearances are required for a 
safe and quick loading and unloading. 

The cargo space in normal gauge railroad cars is considered 
to be the most important factor, partly because such cars carry 
a great portion of the goods transported in the country and partly 
because they are already of a definite standard with the width 
of the car conformed to the so-called ‘‘T’’-profile. It seems 
certain that, at least, this car width will not be changed in the 
foreseeable future. Most important for the pallet standardization 
is the free inside width of normal gauge box cars. The width, 
determined by the supports, etc., that are found in certain places 
of most cars, usually amounts to about 260 c.m. or 102-in. 

The floor width of trucks, i.e., motor lorries, is also a factor to 
be considered. In this case there is no absolute standard at the 
present time. Therefore it can be assumed that, in the long run, 
the floor width may be adjusted within certain limits, but these 
limits have to be considered in setting up the pallet standard. 

The dimensions of the holds in ships vary so much and are 
of such magnitude that they cannot be considered in setting up 
pallet standards. 

Not only the size of the cargo space is important, but also the 
width of doors and other openings of such spaces, as well as aisles 
and doors in storage houses, etc, The latter measurements need 
only to be considered to such a degree that the pallet standard is 
not made so large that it can jeopardize transportation through 
doors, etc., of normal width, 

The standard size of pallet must allow a suitable amount of 
goods to be loaded on the pallet. In this connection it is necessary 
to consider the capacity of the vehicles that are to be used for 
moving the pallets. Furthermore, the desirability of making the 
pallet—and thus the unit load—as big as possible must be balanced 
against the fact that a smaller unit load can as a rule be moved 
intact further into the distribution channels than a larger unit. 


Pallet Design in Other Respects 


The measurements of the pallet should be selected so that the 
pallets can be manufactured with the smallest possible waste of 
material. 

The pallets so far used in the industry have usually been of 
the single face type. The trend in the United States is towards 
the double face pallet, which has the advantage that the weight is 
distributed on a comparatively large bottom area so that the loaded 
pallet can be placed on top of another loaded pallet. This advan- 
tage can be practically utilized with the fork truck and certain 
other vehicles, and is considered so important that it is recom- 
mended that a standard pallet should be of the double face type. 
The possibility of stacking loaded pallets on top of each other is 
in most cases necessary for an effective utilization of available 
space. 
he the work of the committee proceeded, there appeared also 
viewpoints favouring the single face pallet, especially with the 
reasoning that there are already in the country a great number 
of platform trucks for the transportation of such pallets, while 
there are not yet so many fork trucks, which type is necessary for 
the transportation of double face pallets. As this argument will 
gradually disappear, it was not taken into account by the com- 
mittee, which based its opinion on the expectation that available 
trucks of the older type will be absorbed in production work 
while trucks of the newer fork lift type will soon be manufactured 
on a large scale in Sweden, 
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Pallet Standardisation—continued 











The pallet must also in other respects be designed with due c¢ n- 
sideration to the vehicles that are to be used for moving the pallet. 
The loading and unloading of railroad cars and trucks wil] 
mostly be done with fork trucks and platform trucks. Opening 
in the pallets are therefore required for the insertion of forks or 
other lifting devices. 
he position and size of the openings must primarily be fitied 
to the design of the platform truck, the lifting device of whic!) js 
a firm part of the truck itself and rests on front wheels that requ re 
cerlain openings in the bottom face of the pallet. 

The pallet must have its openings so designed that it becomes a 
four-way pallet, which means that it can be lifted by truck from 
either one of its four sides. Only thus is it possible to attain 
effective utilization of pallets under all conditions of distribution. 

For the transfer of goods in ports, cranes are the most common 
equipment, which also influence the design of pallets, The cranes 
must move comparatively large units at a time for economical] 
work, and therefore the pallets should be designed so that two or 
more loaded pallets can be moved simultaneously. 

Finally, the principle has been followed that the pallet itself 
should not be equipped with holding devices for side supports 
that sometimes may be required, As holding devices would make 
the pallet more expensive, the side supports should instead be 
designed so that they can be fastened to the pallet without any 
holding devices. : 


Proposed Pailet Standard 
Arising from the viewpoints mentioned, the committee made 


up the proposal for pallet standard, which is shown on the 
accompanying drawing. 
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Diagram showing two different designs for the proposed Standard 
Pallet (48-in. x 32-in.), Dimensions are not given, the letter symbols 
being explained in the text of the report. 


The reason for setting the measurements exactly at 1,219 x 813 
m.m. (48-in. x 32-in.) was that these measurements are the same 
as the length and the width respectively of the large and the 
small pallet size recommended in the United States. 

The measurements ‘‘c’’, ‘‘d’’, “‘e’’, “‘f”’ and ‘“‘g’’ have 
been set primarily with the intention of making possible the trans- 
portation of pallets by means of platform trucks. The opening 
height ‘‘c ’’ has a lower limit of 92 m.m. (33-in.), which is iden- 
tical with the corresponding measurement of the pallets recom- 
mended in the United States. Practical tests have shown that 
easily manceuvreable platform trucks can be built with less than 
92 m.m. (33-in.) height over the lifting devices in lowered position. 
The limited lift of such trucks makes it necessary to limit the 
measurement ‘‘c’’ upward. The measurement ‘‘d’’ must, of 
course, be as small as possible in order to facilitate the movement 
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Pallet Standardisation—continued 


of the pallet wheels on to the bottom face of the pallet. The 
measurements “‘e’’, ‘‘f’’ and ‘‘g”’ result from a compromise 
between a desire to make possible the use of broad platform trucks 
and wide forks and a desire to give the pallet the largest possible 
bottom area, 

The measurement ‘‘h’’ serves to prevent the pallets being 
made too high and bulky. This is particularly important for the 
return transportation of empty pallets. If the total height of the 
pallet is limited, one can then figure out the optimum height of 
the cargo, based upon the free height, for instance, in railroad 
cars—which would have a bearing on the standardization of 
packages. 

The measurement ‘‘i’’ has been set with the idea of facilitating 
the movement of the pallets by cranes, etc. A bar or extension 
arm can be put under the ‘‘ wing ’’ that is formed by the face 
extending outside of the supporting blocks or ties. Such an arm 
can be made so long that it reaches along two or more pallets 
placed side by side to give a larger transport unit. 


Standardization Work in the United States 


The purpose of the pallet standardization seems to have been 
the same in the United States as in Sweden. The conditions for 
the standardization work have probably been less favourable in 
the United States than in Sweden because of the earlier appearance 
in the United States of many different types and sizes of pallets 
and to immense field of application with many different interests. 

It seems that the plans in the United States do not call for 
such a far-reaching standardization as the committee proposed in 
their report. This is due possibly to less favourable conditions 
for standardization in the United States. Available information 
shows that the main purpoce of standardization in the United 
States is to reduce the mumber of pallet sizes as much as possible. 
Two sizes have been recommended for the time being, but it seems 
quite rossible that other sizes also will be recommended in the 
future. 

Information as to standardization work in the United States 
was obtained from ‘‘ Simplified Practice Recommendation 
R 226-47’ for pallets, prepared by the United States Department 
of Commerce. 

The pallet recommendation made in that publication is 
identical with the committee’s proposed alternative pallet standard. 


Cargo’ Dimensions 


It is probably necessary for the carriers—and especially the 
railroads—to set up certain requirements as to the size, weight, 
etc., of palletized loads that are to be accepted. The committee 
plans to take up this question in its continued work, and suggested 
some of the measurements that the railroads ought to set up as 
requirements, namely, the maximum lengths and widths of the 
palletized loads, because these measurements are closely related to 
the size of the pallet itself. It might be important for those who 
are to offer their statements on the proposals for pallet standard 
to know these dimensions. The following viewpoints concern the 
load on a pallet of alternative 1. Similar requirements must be 
set up if pallets of alternative standards are to be used. 


Proposed Pallet Standard and Alternative 


The alternative proposals of the committee differ primarily from 
the proposed standard in having one size of pallet only, while 
the alternative has two sizes. The committee already has expressed 
its opinion that great advantages are to be found if one can limit 
the standard to one size. Mixed use of pallets of two sizes may 
ometimes be a disadvantage, even if the two sizes—as in the 
ilternative—have the same measurement on one side. 

If, however, there are two standard sizes of pallets, the com- 
mittee is of the opinion that the smaller size should be just half 
of the larger size. This would, in general, offer better stowage 
facilities than would several odd sizes of pallet. The pallet sizes 
of the alternatives proposed do not meet this requirement, but 
if the proposed pallet standard was supplemented in the future 
with a smaller size, such a relation would be obtained. 


The committee has presented two alternative proposals for 
pallet standards:— 

The first proposal suggests one pallet with the main dimensions 
1,219 x 813 m.m. (48-in. x 32-in). This proposal is based 
on the committee’s own investigations in Sweden. 

The alternative suggests two pallets, one larger, 48-in. x 40-in., 
and one smaller, 40-in. x 32-in. These pallets correspond 
to the pallet sizes that have been recommended in the United 
States. 

The committee felt that it could not abstain from proposing 
for further discussion the pallets that have been recommended in 
the United States. It seemed impossible to disregard these if the 
door was to be kept open for the identification of a Swedish 
standard with an international standard that may be set up in the 
future. Furthermore, it appeared to be correct to assume that an 
acceptance in Sweden and the other Scandinavian countries of an 
American pallet recommendation would mean an important step 
toward an international standard. 

The committee was of the opinion, however, that the proposed 
pallet standard rather than the alternative would be the most suit- 
able for Swed:sh conditions. 








Israeli Port Developments 


Plans for New Harbour at Tel-Aviv 

Plans for the construction ot a new deep-water harbour at Tel- 
Aviv at an estimated cost of £15,000,000 are being drafted by a 
firm of United States consulting engineers, together with a smaller 
fishing port to be built at Casarea, between Haifa and Tel-Aviv, at 
a cost of £1,125,000. The firm is also submitting a scheme for 
improving the harbour of Haifa. 

The scheme for the development of Tel-Aviv will permit the new 
port to be built anywhere along the seafront as there are no special 
ieatures which are to be built to fit the lie of the shore. The har- 
bour will be in the shape of an irregular quadrilateral protected by 
two breakwaters. There will be berths for ten vessels at the quays 
and accommodation for a number of tugs, barges and small] craft 
in a shallow basin. Passenger facilities will provide for 100,000 
arrivals and departures a year and there will be special equipment 
for handling citrus fruits and potash, the two principal exports of 
the country. 

Three sites are being considered for the new port and whichever 
is finaliy chosen, it will mean a great deal of repianning in the town 
itself. The site most iavoured by the U.S. engineers would take 
in the small promontory on the south side of me estuary of the 
Yarkon River, north or the built-up part of the city. It would 
absorb the present small lighter harbour, the city’s exhibition 
buildings and a football stadium, but would leave the Tel-Aviv 
beach, just to the south, completely clear. 

The second proposed site would absorb the Tel-Aviv beach, 
with the port stretching for almost a mile south from the present 
harbour. This plan would mean considerable changes in the resi- 
dential area adjoining the site to provide approaches suitable for 
heavy traffic. 

The third site is north of the Yarkon River in the undeveloped 
area of the city. In connection with this, the authorities are 
bearing in mind their plans for developing railway connections 
with Tel-Aviv. There are no rail connections at present with the 
northern part of the city and railway lines will have to be laid to 
the port to handle the increased traffic expected. The tentative 
plan calls for the construction of a big marshalling yard in the 
open country at Jarisha, about two miles north-east of Tel-Aviv, 
outside the city boundary. It would not be difficult to build a 
rail link between this yard and the port site north of the Yarkon. 

It is expected the construction of the port will take three years 
to complete but the breakwaters could be built much sooner so that 
a sheltered harbour would be available at an earlier date. 

In 1948, Tel-Aviv handled 287,000 tons of shipping. It is 
estimated that the annual tonnage will have increased to 1,500,000 
tons by 1953 and to 2,000,000 tons five years later. 





A Quartette of Great Ports 


Amsterdam, Antwerp, Ghent and Rotterdam* 


The Influence of Nature 


Nature made all‘rivers on the Atlantic side of Europe flow to- 
wards the north-west. The delta of ihe three greatest rivers, the 
Rhine, the Meuse (Maas) and the Scheidt, happens to be covered 
by the territory of two nations which became known as ‘‘ the Low 
Countries ’’: the Netherlands and Belgium. Indeed, that very fact 
accounts, in the main, for their existence as political entities. Their 
independence was a political necessity, situated as these countries 
are between the two great Powers which later became known as 
France and Germany. European equilibrium, economic and 
political, would have been drastically disturbed by the integration 
of the Low Countries into either of these great States. As a matter 
of fact, their independence has been the keystone of Great Britain’s 
balance of power politics for the last 400 years. 

Since the Middle Ages they have drawn the inevitable conclu- 
sions, and place, time and circumstances have contributed to de- 
veloping in their people, the particular qualities of the merchant- 
intermediary, and of the carrier by sea, land and inland waterways. 
(In the present day, also by air). 

Nature and the hand of man created a cluster of ports where the 
great rivers flow into the North Sea. Out of the welter and strife 
ot past ages, four emerge as the principal ones in a chain of smaller 
ports, namely, Rotterdam and Amsterdam in the Netherlands, 
Antwerp and Ghent in Belgium. Four great Benelux ports form 
the gateway to Europe through a system of waterways having as its 
backbone the Rhine. With its sources in the high Swiss heart of 
Europe, this great artery is navigable over a distance of some 520 
miles, from Basel in Switzerland to Rotterdam. With its tributary 
rivers and connecting canals (the river Lippe with the Wesel- 
Datteln Canal; the Ruhr with the Rhine-Herne Canal; the Main, 
the Neckar and the Moselle) the great river governs the whole 
transport system of the German provinces: Rhineland, Westphalia, 
Baden, Hesse, Wurttemberg and Bavaria. Barges of over 4,000 
tons can easily be accommodated by the Rhine as far inland as 
Cologne. The river touches or traverses Switzerland, Germany, 
France and the Netherlands, forming over some distance the border- 
line between Germany and France. It is the life-line of the most 
densely-populated and most highly industrialised regions of the 
western continental world. One name suffices to illustrate this, 
the name of Europe’s principal economic power station: the Ruhr 
area. And if plaris which have been under study for some time 
materialise to perfect the connection by water between the Rhine 
and the Danube (by canalising the Main up to Bamberg and by the 
creation of new canals or the improvement of the existing canals 
from Bamberg to Regensburg (Ratisbon) then even Austria will 
have a direct connection by water with the Western European sea- 

orts. 

, At the cross roads of huge currents of world traffic, the Benelux 
ports are situated on a part of Europe’s coast most frequented by 
ocean ships on waterways cutting deep into the heart of the con- 
tinent. Trading in ‘‘ services ’’—that indispensable ‘‘commodity”’ 
—of necessity became one of the foremost economic specialities 
of the peoples of the Low Countries. They established staple 
markets in their ports; they naturally became ‘‘ honest brokers.’’ 
between countries in the heart of Europe and those overseas. - It 
was self-evident that at a very early date they would start to build 
fleets, inland waterway fleets and—the Dutch in particular—ocean- 
going fleets, not necessarily for the carriage of goods destined for 
or originating in their own countries, but principally for the trade 
between other countries. 

And similarly there would have been no need for such great ports 
if the world had ended at the frontiers of these two countries. It 





*Excerpts from an article appearing in The Transport & Communica- 
tions Review—Department of Economic Affairs—United Nations Organisa- 
tion, by J. J. Oyevaar, Netherlands member of the Transport and 
Communications Commission of the United Nations; Director-General of 
Shipping in the Netherlands, in charge of the merchant marine. Rhine 
shipping and seaports. The article is based upon official data, but the 
views expressed therein are the personal views of the author. 
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was the Continent of Europe that needed these ports, and Nature 
had placed them in the Low Countries.. 


The Influence of Zeal and Industry 


it is true that—as industrialisation spread—an industrious popu- 
fauon ot maximum ‘density itself fed these ports with a corisideré ple 
and ever-increasing voiume oi sea-borne trade. This is particularly 
true or Antwerp. Indeed Beigium’s own sea-borne trade accounts 
at present tor most of Antwerp’s activity. But an indispensz le 
tunction of Antwerp remains, and Rotterdam’s main function is, a 
transit function: the handling ot goods not destined for, nor ori; in- 
ating in their own countries, but tor and in their natural hinterland 
tarther afield, and beyond their borders. 

It is, then, not surprising that, when Europe’s economic activity 
was at its zenith, the Benelux quartette of ports handled a greater 
volume of goods than Hamburg, Bremen and Emden together or 
than any other European system of ports and that Rotterdam alone 
handled a greater volume of goods than any other single European 
port, London included. 

Does it need explanation that out of the total 75 million tons 
handled by Benelux ports in 1938 (see Tables 1 and 2), nearly 56 
million tons were goods in transit on the Rhine to (27.6 million) 
and from (28.2 million) the non-Benelux hinterland? 


TOTAL VOLUME OF GOODS HANDLED IN 1938 
(In thousands of tons) * 


Table 1 Table 2 
Separate ports Groups of ports 
New Yorkt oo ove 668,000 Benelux group oss ven, SOUOOD 
Rotterdam (incl. new Rotterdam 
waterway 46,765 Antwerp 
Rotterdamt 42,371 Amsterdam 
Londont int. one ace ee Ghent 
Hiamipare ... 0 «so «co 86,742 London and Liverpool ... 53,664 
Antwerp 23,579 North German group... 42,644 
Liverpool eee: Hamburg 
Miareciiies ... ... «ss «. 9,986 Bremen 
Gdynia i< Sae “coe Geet | Emden 
Bremen tis” exer seem “cake 8,967 French group ... ... ... 34,595 
Havre ee a Marseilles 
ar Havre 
Emden a ee a Rouen 
Rouen 3 7,701 Dunkirk 
Danzig oe gee ee 7,127 Bordeaux 
Genoa ae da ae | Cake 6,864 Baltic group Sea ae 
Amsterdam ae ee Gdynia 
ra ree 4.244 Szczecin 
ee ee 4,115 Danzig 
Trieste ae ae ee a Mediterranean-Adriatic 
Ghent a ae ne one” ~Se group sh Wie eee ae, 
Marseilles 
Genoa 
Trieste 


*Throughout this article the tons used are metric tons. 
tExcluding ancillary ports. 


Like all great ports, the functions of Rotterdam and Antwerp, 
of Amsterdam and Ghent are three-fold: commercial, industrial and 
regional. Each port functions regionally in the service of the 
portion of its hinterland of which the port itself is economically 
and politically a part. They have a fourth function which some 
other great ports do not share to the same extent: the service of all 
extended hinterland including parts of several foreign countries. 
It is clear that the first three fiinctions have greatly contributed to 
the magnificent positions these ports hold in modern times, just as, 
conversely, their situation has contributed to the development of 
commerce and industry. Indeed, all kinds of industries sprang up 
in and around these ports because that was the only suitable place 
for them: shipyards and ship repair shops, dry docks, industries for 
the processing of raw material from overseas (like oil seeds and 
grain), blast furnaces, factories for the production of sulphuric 
acid and of superphosphate, cold storage plants, assembling plants 
for motor cars and aeroplanes, breweries, bunkering stations, ship 
chandleries and the thousand-and-one enterprises, big and small, 
belonging to the life of a great port. 

No port deserves the name of a world harbour if it has no oil 
refineries in its precincts. The seaports of the world compete with 
each other for the possession of such plants with their accessory 
industries. That is why Rotterdam and Antwerp are also develop- 
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A Vuurtette of Great Ports—continued 


ing their petroleum harbours into the most modern in the world, 
and indeed, into becoming the main petroleum centre of western 
Europe. The largest oil tankers of the world enjoy safe anchorage 
in these ports, and can make a quick turn-round. In fifteen years 


—interrupted by the war—the figure of shipments of liquid fuel to 
Rotterdam and Antwerp increased from 600,000 tons to almost 5 
The storage capacity of these ports, now 
The produc- 


millions tons in 1947. 
estimated at 1} million tons, will soon be doubled. 


for its prosperity. For that business the Port of Antwerp is also 
eminently situated and equipped. 

Ghent’s access to the sea is through Netherlands territory, by 
the use of a canal with locks at the Dutch Port of Terneuzen. Like 
Antwerp and Amsterdam, Ghent is a port with a great history, and 
like these other ports it yields to none in energy and determination. 

Trade analysis show the greater intrinsic stability of Antwerp as 
against Rotterdam’s dependence upon the European hinterland. 
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tion capacity of the equipment now being built in Rotterdam will, 
upon completion of the works, amount to 5 million tons a year. 
And the industrial consequences of this feature are immeasurable: 
there is no doubt that soon the existing refineries will start manu- 
facturing such products as synthetic cleaning materials, plastics, 
paints, lacquers, varnishes and insecticides. 

Every one of the four ports has its own characteristics. The 
accent of Amsterdam is on ocean trade, especially liners. 

This town, however, the capital of the Netherlands, cannot 
function properly as a seaport whilst its Rhine connection is clogged 
by local traffic. That is why an eighty-million guilder ($30 
miilion) project is now being carried out and is nearing completion, 
providing Amsterdam with a straight and wide connection with the 
Rhine within Netherlands territory. 

Rotterdam is on the Rhine: a preat_port for ocean shipping, its 

ent is the hinterland: Ruhr Rhine and\Rotterdam are one notion. 
This, the greatest of the four ports, depends‘more than any other on 
the transit traffic. As follows from the preceding, the greater pro- 
portion of its activity, next to its adequate share of genera] cargo 
is the handling of bulk goods 
\ntwerp is to a major extent the port for Belgium’s own sea- 
ne trade, but a fair share of the transit business is indispensable 


The fate of Rotterdam, more than of any other port, is linked up 
with that of the Rhineland; it has taken the heaviest blows, but 
stands to profit most by the economic revival of the hinterland. 

But however all this may be, the intense interest of all four ports 
is focused on the transit traffic; the measure of their prosperity is 
governed—to a greater extent for the one, to a lesser extent for the 
other—by the transit traffic. And the Rhine is the principal ‘‘ con- 
veyor belt.”’ 

Prior to the war, because the volume of ore carried upstream 
roughly balanced the volume of coal carried downstream, barges 
could travel loaded in both directions and Rhine freight rates were 
low. This equilibrium has not yet been re-established, which fact, 
together with increased costs, is responsible for the increase in rates 
since the war. 

The Influence of War 

War struck at the roots of the highly sensitive and highly de- 
veloped machinery of industrial activity in Benelux’s hinterland, 
and at the roots of the intricate system of distribution through the 
Low Countries of its raw materials and production. The 56 mil- 
lion tons of transit goods handled by Benelux ports in 1938 
dwindled a mere 7} million tons in 1946. The enemy had 
ravaged and pilfered the magnificent ports of Rotterdam and 
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A Quartette of Great Ports—continued 


Amsterdam* The merchant marines of the two countries paid a 
heavy toll in total losses, and their intand watercratt were decim- 
ated by serious damage. 

Undaunted, the Low Countries set to work. No sooner, after the 
Liberation, had they become masters in their own house again, 
than they started to put their house in order. Characteristically, 
in their plans tor rehabilitation they gave priority number one to 
their seaports, Rhine fleets and mercantile marines. The ocean- 
going fleet of the Netherlands now stands number four in the list of 
the world’s merchant navies. Their Rhine fleets are twice as large 
as all the other European Rhine fleets taken together. 

Those ports that were seriously damaged have been rehabilitated. 
All four ports had trom the start been laid out with a view to 
constant expansion as needs would require. Quays were rebuilt, 
storage facilities were brought up to par, electrical shore cranes, 
floating cranes, elevators, etc., were reinstalled or rehabilitated, 
railway connections were renewed, modern principles of mechanisa- 
tion were applied. With numerous tacilities and expert experience, 
sound systems of social security and an emancipated and stable 
labour community, the Benelux quartette of ports again became 
outstanding for quick despatch of ships, safety from pilferage, 
careful and low-cost handling of goods. Cost may not have been 
an important consideration just after termination of hostilities when 
immediate supply—disregarding cost—was of vital importance. 
Since then, however, trade has become normal and seeks the 
cheapest channels. Small differentials have now become 
important. 

The combined capacity of the four ports is such that ships will 
suffer no delay in finding berths. Indeed, traffic would have to 
increase more than is anticipated by the most optimistic before 
there is the slightest congestion. There prevails a customs regime 
which minimises inconveniences. It is applied in such a manner 
that Rotterdam’s slogan ‘‘ Freer than a free port ’’ is apposite. 

And not satisfied with the lines of communication supplied by 
nature in the form of rivers, construction of a closely interwoven 
network of canals, inter-connecting the four seaports and connect- 
ing these ports with the rest of the country, was started during the 
first half of the nineteenth century. Somewhat later the country 
was so well supplied with railways that probably the network of 
railways in the Low Countries is denser than any other railway 
system in the world. Also, from the railway point of view, the 
Benelux ports are ideally situated. 


The Influence of Man 


Believers in the freedom of navigation—on the seas as well as 
on the international rivers—and a fair opportunity for all, and by 
profession carriers of goods, mostly for account of other nations, 
the Low Countries have always been and still are inflexibly in the 
forefront of those who uphold the principles of liberty and non- 
discrimination. In this they have had no easy task. For years now 
the burning problem for them has been whether the waterways of 
western Europe shall be allowed to unite its peoples in one gigantic 
co-ordinated economic effort, or whether national frontiers shali 
continue to divide them. A glance at the map (Fig. 1) shows the 
inconceivable folly of a philosophy that favours the latter course. 
The great arteries of western Europe, created by Nature or the 
genius of man, would thereby simply be cut up into pieces. Like 
piers stretching out into the ocean and never getting anywhere, so 
would waterways and railways in vain grope for their own 
terminals, their own starting points. The Low Countries would 
be cut off from their hinterland, and in the same way that hinter- 
land would be severed from its natural ports in the Low Countries, 
and deprived of its quickest and cheapest route to and from the 
ocean. Whilst dealing a fatal blow to the Low Countries’ share 
in the Rhine traffic—constituting in itself damage to European 
economy as a whole—the natural hinterland of these countries (the 
Ruhr area and south-western Germany) would suffer alike. 

However, the inconceivable did happen. The Dortmund—Ems 
Canal, erected in the present age between Dortmund and Emden, 
is a 170-mile artificial waterway interspersed with locks designed to 


*Antwerp escaped almost unscathed, thanks to the rapid advance of 
the Allied Armies. 





divert traffic from its natural course through the Lower Rhine on 
Benelux territory, to a waterway wholly under German soverteigniy, 
Although this is a south-north canal, unlike the natural waterways 
which fiow to the sea in a north-western direction, it is usable and 
will be used, if only for the purpose ot amortizing its capital cost, 
Tnis is but one example of the deplorable state of mind which is 
directed towards national economic self-sufficiency and the pio- 
motion of national seaports at any price. 

Another manitestation of this mentality: discriminatory tariffs 
on the German railways ought not to appear any longer in any 
European vocabulaiy, in this era of Europe’s frantic etfort to get 
back on its feet again. Too often the word 1s re-appearing in 
present-day publications in Germany; the notion apparently is not 
dead yet. The special Seehaten-Ausnahmetarife, as they are 
cailed in German, will always be opposed by the neighbour- 
countries of Germany with all the means at their disposal. Under 
this same category belong artificial expedients such as differential 
charges tor the use ot waterways (as they were applied on the Dort- 
mund-Ems Canal) and differential taritfs for the use ot tugs, etc. 

There is a third fallacy of inter- and post-war times, the false 
argument that the use ot and payment for the services ot other 
countries constitutes a drain on one’s own foreign currency re- 
sources. It is better and cheaper, according to this school of 
thought, to furnish one’s transport oneself on one’s own territory, 
no matter whether the cost when using a neighbour’s facilities is 
considerably less, albeit in foreign currency. It has long been 
held that the saving of foreign currency or necessity determined 
the routing of imports and exports to and from the German Rhine 
ports through North German seaports rather than through the 
Rhine seaports of the Benelux countries, even though in the latter 
case, admittedly, the cost and time consumed were considerably 
less. This viewpoint does not taken into account numerous essen- 
tial considerations. | Except for the Dortmund-Ems Canal, the 
North German ports have no natural or other communication by 
waterway with the great inland Rhine ports, so that the road, and 
principally the railroad, has to be used. One need only think of 
the additional fuel, which must be drawn from an exportable 
surplus of coal in dollars, or of the needless burden placed on 
railway equipment so badly needed for other primary purposes. 

The Inland Transport Committee of the United Nations 
Economic Commission for Europe, stated the following in a 
resolution: 

“‘ The great arteries of transport, such as the Rhine, the Elbe 
and the Danube, are not fully utilised, from which a lengthening 
of the course, of the rotation of material and a useless increase of 
effort results for a transport system. which is already over-tired.’’ 

But the main defect of the fallacy lies in the simple fact that 
western Germany needs markets for its exports of coal, steel and 
industrial goods, and also needs the Low Countries as markets, jusi 
as the latter are dependent on imports from Germany. How can 
they pay for these imports if they are not in a position to sell 
““ services ’’ to Germany, a ‘‘ commodity ’’ which they happea 
to “‘ produce,’’ in which they have traditionally specialised? In- 
cidentally this applies to a certain extent, also, to ocean-shipping, 
a ‘service ’’ in which the Netherlands is particularly specialised. 

It was a disappointment for the Low Countries that after the 
Second World War the United States and United Kingdom Military 
Governments, as occupation Powers in western Germany, have for 
quite a long time held views which in Netherlands and Belgian eyes 
are not considered valid. : 

It is all the more gratifying, therefore, that the highest civil 
agency under the Military Governors, dealing with economic and 
commercial matters, was authorised to recognise the viewpoint of 
Benelux. In the fall of 1948 the Inland Waterways Transport 
Agreement was reached between the Joint Export and Import 
Agency (Jeia) at Frankfurt, on behalf of the United States-United 
Kingdom Military Governments with representatives of the Nether- 
lands and Belgium, the main feature of which was the outlawing of 
the foreign currency argument. The agreement applied only to 
goods under Jeia control; however, Jeia took upon itself to give 
consideration to routing the maximum possible quantity of Garioa 
cargo through ports in the Low Countries. The agreement con- 
tains the following provisions, inter alia: 
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A Quartette of Great Ports—continued 


(1) In routing cargo to Germany, the factor of foreign currency 
incurred when choosing the route through Low Countries ports wul 
not militate against these ports, provided that other conditions 
indicate that use of the Low Countries’ ports is desirable; nor shall 
there be any other form of discrimination; 

(ii) Netherlands and Belgian vessels are permitted to operate 
in German territory on the Rhine and connecting waterways and on 
the canals and ports, and similarly German vessels are permitted 
to operate on the Lower Rhine and Belgian and Netheriands water- 
ways and canals and ports, all in accordance with international 
practice and usage; 

(iii) The Rhine Central Booking Office io be established forth- 
with by the Netherlands and Belgium will be the instrument 
through which shipments through Low Couniries’ ports to Germany 
wili be primarily handled. However Jeia is free not to accept the 
terms and condiions of R.C.B.O. if in specific cases it has adequate 
reason to do otherwise, and make other arrangements for handling 
the shipments. The Office will work in close co-operation with a 
representative to be appointed by Jeia; 

(iv) Jeia has no objection to a division of traffic between Belgian 
and Netherlands ports as agreed upon between them, such division 
to be effectuated by R.C.B.O. 

As will be seen from the above, the agreement contains elements, 
in (i) and (ii), reasserting the sound doctrine of reciprocity and 
freedom. This would hardly have been necessary if the Act of 
Mannheim had always been adhered to unreservedly. The agree- 
ment also contains an entirely new factor, namely, a certain divi- 
sion of a flow of transit goods upstream as between the Netherlands 
and Belgium. The fact that Belgium and the Netherlands could 
reach an agreement on this point and that it was recognised by the 
authorities in Germany as a decision that could be made to work, 


‘all this signifies a new departure in long-term planning and 


economic co-operation which is worthy of note. 

It is too early to say that thanks to the agreement reached there 
has been harmony. The main significance of it nevertheless lies 
in the reintroduction of sound principles—after three years of talks 
—and the spirit of fair play in putting them into practice. If it is 
—as it should be—upheld by the Germans after they have been 
placed in a position to handle their own economic affairs, then it 
may augur well for the future. The agreement, which is nothing 
more than a return to sound and normal practice, need not give 
rise to panic on the part of the North German ports of Hamburg, 
Bremen and Emden, symptoms of which have manifested them- 
selves already. Co-operation,-in the field of traffic and ports as in 
the entire economic field, can, by definition, never be a one-sided 
affair. 

The Influence of Ideals 

The Rhine has been since time immemorial the backbone of 
western Europe’s transport system. In the Middle Ages Rhine 
skippers were an easy prey to the robber-barons who extracted tolls 
on pain ot confiscation. An accident of such a nature, in the 
middle of the 17th century, occasioned the severance of the last 
ties of Switzerland with the German Reich of that time. The 
Rhine has played a multiplicity of roles in the history of nations 
and of man, flowing as it does through one of the most densely- 
populated areas of the world, traversing some countries, separating 
others. It was therefore natural, though difficult enough, that 
some sort of understanding about the free use of the river should 
be arrived at; and it was the Vienna Peace Treaty of 1815 which 
finally adopted the maxim of freedom of navigation. From then 
onwards traffic increased enormously. This maxim was subse- 
quently codified in a statute, the famous Act of Mannheim of 1868, 
which prevails to this day. With only the riparian States of 
Germany, France and the Netherlands as signatories for a period 
of more than 50 years, now in accordance with the Peace Treaty 
of Versailles of 1919, the contracting parties are the riparian States, 
Belgium and the United Kingdom. 

In the Act of Mannheim these countries solemnly subscribe to 
the principle of liberty of navigation. That liberty includes free- 
dom from tolls and other levies, liberty for ships to ply the Rhine 
for commercial purposes, to call at ports to load and discharge 
-argoes and to trade on a basis of absolute equality for all flags. 


The Act of Mannheim thereby initiated a regime which had as its 
object the euminauon of discriminatory practices in any torm 
whatsoever by nations, and was designea to ensure the most ettec- 
tive use of the Rnine as a transport route. 

it 1s easy to see that when tour great ports in two countries serve 
a common hinteriand beyond their borders, and when they are all 
prompted by a dynamic will not only to live but to prosper, the 
relations between those ports are not always ot too happy a nature. 
And it is not only the Low Countries who have been conscious that 
an antagonism has long prevailed between their ports, as much 
nationaliy as internationally. Such antagonism exists between 
neighbouring ports all over the world. But that is not the same 
as saying that, when there is a place for ail, there should be no 
possibility of living and working side by side in harmony. And 
that is the singular importance or the agreement between the Low 
Countries and Jeia, based as it is upon an agreement between the 
two Low Countries in respect of a certain division of the upstream 
flow of transit traffic. 

The Jeia agreement is only a first experiment in an attempt to 
regularise relations between the ports of two countries harmoni- 
ously, and it covers only part of the whole field. It would be 
wrong to deny that there are many difficulties to be overcome. 
But the start is to be hailed as a new and hopeful departure, which 
holds promise for the future. Such harmony is in keeping with the 
principles of European economic co-operation, which should form 
the springboard of European economic recovery. It is more than 
in keeping with, it is an essential] for, the ideal of Benelux—the 
economic integration of these countries. It is Benelux in practice. 

Perhaps it may be the basis of even further co-operation. It is 
too early yet, but who shall say that if a scheme like this in course 
of time should have proved to be workable among the quartette of 
ports, some sort of arrangement on more or less the same lines could 
not be made to work among a septette of ports: Amsterdam, Rotter- 
dam, Antwerp and Ghent, and Hamburg, Bremen and Emden 
Nobody ignores, for example, the plight Hamburg is in, since it 
has lost (in any case for the time being) the great part of its natural 
hinterland, such as Czechoslovakia, the great centra] European 
manufacturing area whose pre-war trade outlet was through Ham- 
burg via the Elbe River. What applies to four ports can be made 
to apply to seven ports. The idea of the ‘‘ hinterland ”’ is subject 
to numerous geographical and economic interpretations. In one 
respect, the whole of Europe is one hinterland; and other ports like 
Marseilles, Genoa, Savona, Trieste (in the south), and Danzig, 
Gdynia and Szczecin (in the Baltic) come into the picture. In this 
connection it may be wise to keep the Ruhr statute in mind as it 
will develop over the years to come. 

* Napoleon and Hitler have attempted to weld Europe by force 
into one political entity, and have failed. Economic integration, 
if there is no political compulsion, must be built from the pottom 
up: that is, in the technical fields. 

Doubtless much water will flow down the Rhine valley before 
the reasonableness and ingenuity of man will have found ways and 
means to arrive at some system of harmonious co-operation between 
the seaports, but much will already have been gained when there 
is recognition of the other’s viewpoints, when discriminatory expe- 
dients are definitely outlawed, and when there is a genuine wish to 
achieve positive and constructive results. 








Contracts for Suez Canal By-Pass. 


The Suez Canal Company has announced that five French firms 
have been given contracts in connection with the cutting of the 
seven-mile long by-pass to improve the passage of shipping through 
the Canal. The total contract is worth about 1,625 million francs 
(£1,505,625 sterling) and provides that the work is to be completed 
in 15 months. Cutting of the by-pass will enable ships to avoid 
having to tie up to permit others to pass and thus speed up traffic. 
The five firms securing contracts are the Compagnie des Betons 
Armés et Travaux Hydrauliques, Compagnie des Entreprises 
Hydrauliques et de Beton Armé, the Société Francaise d’Entre- 
prises de Dragages et de Travaux Publiques, the Société Anonyme 
des Grands Travaux de la Seine, and the Société Anonyme des 
Entreprises 4 Monod. 
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The Measurement of the Impact 
of a Vessel with a Pier 
Some Results of Recent Tests 


By H. T. HORSFIELD, M.Sc.(Eng.), A.M.I.C.E 





During the testing of some rubber fender buffers at a ferry pier 
at New Holland, Lincolnshire, figures were obtained trom which 
some estimates were made of the maximum instantaneous load 
imparted to a structure by a vessel colliding with it (see The Dock 
and Harbour Authority, June, 1948). The determination of the 
impact loads, however, was not the primary purpose of the tests and 
various unmeasured factors had to be assumed. The figures were 
consequently of doubtful accuracy. The Civil Engineer of the 


Eastern Region of the British Railways then authorised a further 
test with the specific object of determining more precisely the hori- 
zontal loads on the pier that were to be expected from the ferry 
boats. 


lt was decided to measure the 
impact load by allowing the 
vessel to strike a heavy spring 
buffer with a resilience similar 
to some of the present fender- 
ing. This buffer consisted of 
four heavy steel springs 
mounted between two parallel 
plates (Figs. 1 and 2). A 50- 
ton load produced a compres- 
sion ot halt-an-inch. The buffer 
was slung in front of a vertical 
greenheart fender which was 
supported by the reinforced con- 
crete structure of the pier (Fig. 
3). In this position the buffer 
projected about 8-in. in front 
of the general line of fendering. 
The ‘Lincoln Castle,” a 
paddle steamer of 525 tons dis- 
placement, was moored forward 
and allowed to swing against 
the buffer, following the usual 
berthing procedure (Fig. 4). 
The tidal stream (0.7-ft./sec.) 
was inadequate to produce a 
sufficiently high transverse 
velocity and the paddle wheels 
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were used to start the motion. They were not turning at the inst :nt 
of impact. With this arrangement the side of the vessel hit he 
buffer plate practically normally. As the face plate was greas.d, 
small longitudinal components of velocity had no effect on ‘he 
measurements. 

The transverse velocity of the vessel at the point of impact was 
measured with a stop watch over the last 4-ft. 7-in. of travel. The 
mean maximum compression of the buffer springs was measured 
by callipers held between the plates at the geometrical centre of 
the group of four springs. As the springs had been calibrated in 
a testing machine, the maximum instantaneous load could be 
determined from the observed maximum compression. 
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Thirteen collisions were measured, velocities ranging from 0.87 
to 1.24-ft./sec. and impact loads from 17.4 to 41.0 tons. The mean 
velocity was 1.05-ft./sec. and the mean load 27.9 tons. The results 
are shown graphically in Fig. 5. 
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Although the results give a designer satisfactory figures for the 
loads to be expected on this particular structure, it is not possible 
to derive figures capable of general application. The magnitude 
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Measurement of Impact of a Vessel with a Pier—continued 


of the impact blow depends on many factors, of which several 
could not be isolated and measured separately under the conditions 
of the tests. 

The following analysis may explain the difficulties. In Fig. 6, 
which represents the coilision in plan view, let G be the position 
of the centre of mass of the vessel at the instant when the side at 
A first contacts the face of the elastic buffer. Let AB be normal 
to the face of the buffer and let the distance of G from this line be 
c. In the short time t measured from the instant of first contact, 
let the vessel swing through a horizontal angle 0, As_ in 
practice 0 is extremely small, the motion of A in the direction BA 
due to this turning can be taken as c0, In the same time t, let 
the centre of mass move linearly in a direction parallel to BA a 
distance x to G'. Let z be the total displacement of A in time t 
in the direction BA normal to the buffer face. Then 

z=x+cO0 (1) 
Differentiating twice with respect to t gives the accelerations: 


z=xtcU (2) 
Let P=the force acting on the vesse] at A in the direction AB at 
time t and A = the compression produced in the elastic buffer by 
unit load. 
Then, neglecting the elasticity of the i5-in. by 7-in. greenheart 
fender and of the ship’s horizontal wing fender (see note B). 


Zz (3) 
p 
A 
Let W=the weight of the vessel. Then, neglecting the lineal 


momentum in the x direction of water moving with the vessel, the 
resistance of the water to the vessel’s motion in the x direction, 
and the component in the x direction of the tension in the mooring 
rope (see not i, . 


Wx 


WV (4 


Let k=ralius of gyration of the vessel about a vertical axis 
through G!. Then, neglecting the angular momentum of water 
moving with the vessel, the resistance of the water to the vessel’s 
angular motion and the moment about G' of the tension in the 
rope (see note D) 
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which is the equation of simple harmonic motion. 
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lt is appropriate at this stage to consider the factors that it has 
been necessary to ieave out of this analysis. 

Note A.—It has been assumed that the blow occurs in the hori- 
zontal plane which contains the centre oi mass of the vessel, and 
that consequently there is no angwiar acceleration of th 
about the horizontal longitudinal axis through G. In the tests 
the blow occurred in a plans about 16-in. below G, and a slignt 
rock was noted at impact. 

Note B.—The deflection of the greenheart fender was negligible, 
but the appreciable deflection of the horizontal timber fender along 
the wing of the vessel could not be measured 

Note C.—The effect of the momentum of the water moving with 
the vessel, and the resistance to the vessel’s transverse motion are 
unknown factors, about which further information is desired. The 
component of the tension in the mooring rope acting in the x 
direction was very small, as the rope ran nearly at right angles 
to this direction. 

Note D. 


rope Was 


vessel 


The moment about G' of the tension in the 
-onsiderable in certain tests but could not be measured. 

if the vessel were rigid and not moored, the expression (8) for the 
maximum load would differ from the actual maximum load by an 
amount corresponding to the effect of the water. In other words 
the effect of the water on the impact could be deduced by com- 
paring the calculated with the observed values. However, under 
the conditions of the New Holland tests it was not possible to 
make any such deductions as the effect of the water on the vessel’s 
motion was confused by the elasticity of the ship’s wing fender 
and the extra torque contributed at times by the mooring rope. 
To determine the effect of the water on the impact it is desirable 
that experiments be carried out in still water with an unrestrained 
rigid vessel which could be given velocities either purely linear or 
purely angular, 

Reorganisation under the British Transport Commission will 
result in the transfer of the pier at New Holland from the Railway 
Executive to the Docks and Inland Waterways Executive, and the 
apparatus used in the tests is being handed over to the Chief En- 
gineer for Docks, Hull. 

The author is indebted to the Civil Engineer, Eastern Region, 
British Railways, for permission to publish the information con- 
tained in this article. 


mooring 
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A History of the River Clyde and the 
Development of the Port of Glasgow’ 


By W. F. ROBERTSON 
of the Engineer’s Department, Clyde Navigation Trust. 


Early History and Trade. 

Glasgow dates back to at least the 6th century, for it was there, 
as a young man, Kentigern the patron saint of the city lived 
as a hermit tor several years. He taught Christianity to the 
rough Celts of Strathclyde, and built a small wooden cnurch on 
the spot where Glasgow Cathedral now stands. Under the care 
of the monks Glasgow gradually became a place of importance, 
but nothing definite is known about its history until the 12th 
century. 

Before the 17th century there was very little trade of any kind 
in Scotland. Trade did not begin to develop until the time ot 
James VI. In the middle of the 16th century Glasgow ranked 
eleventh in population and importance among Scottish cities 
and towns, but by the close of the 17th century it had risen to 
second place. At that time the population totalled between 
10,000 and 11,000. The development of the River Clyde and the 
growth of Glasgow have been so dependent upon one another 
that a history of the river must always be related to the growth 
of the city. 

The River Clyde rises in the south of Lanarkshire, at a height 
of about 2,000-tt. above sea level, and on its way to sea—a course 
of approximately 100 miles—it flows past Hamilton, Rutherglen, 
Glasgow, Renfrew, Dumbarton, Port Glasgow and Greenock. 
The drainage area, including tributaries, is about 1,500 sq. miles. 
Until the latter half of the 18th century, the Clyde was so 
shallow that only small boats and vessels could make a passage. 
Several small vessels were owned by the citizens of Glasgow in 
those early days and in 1597 the tonnage of some of them is 
given as 21}, 23, 43, 50 and 92. These cratt were engaged in 
carrying wine from France and timber from the Highlands of 
Scotland. Owing to the lack of depth in the river above Dum- 
barton it is thought that the cargoes must have been transferred 
to small boats and thence taken to Glasgow. 

On 28th May, 1600, the Master of Works was ordered to begin 
‘* the casting of the water ’’ (that is, the cleaning of the channel). 
On 24th June of the same year four men were ordered to be 
employed weekly on this work, at the town’s charges. This 
marks the beginning of Glasgow’s efforts to help nature in its work 
on the Clyde. 

In 1602 the authorities of Ayr in spite of Glasgow’s efforts to 
clear the river channel, complained about the condition of the 
River Clyde, with the result that Glasgow, Dumbarton and 
Renfrew were ordered to ensure that the river and all its parts 
near to them were kept clean and unpolluted with dead carrion, 
carcases and other filthy matter hurtful to fishing. The cleansing 
of the River Clyde has received constant attention ever since, and 
in recent years three sewage purification works, located at 
Dalmarnock, Shieldhall and Dalmuir have been responsible for 
a considerable improvement. Unfortunately, other authorities 
have not yet adopted similar precautions, with the result that 
there is opportunity for improvement in their areas. While the 
improvements made to the river have been of great national 
importance, it has meant the elimination of the salmon fishing 
industry, which was at one time a prominent trade. In passing 
it is interesting to note the remarks of a historian who observes 
that in 1683-84, the Clyde and its lochs were a great resort of 
herring, no fewer than 300 boats being employed in the season. 
Greenock’s motto in those days was a very appropriate one—“‘ Let 
herrings swim that trade maintain.”’ 

Trading began to improve, chiefly owing to the monovoly of 
the sale of raw and refined sugars. In addition, a considerable 
business in cured herring and salmon were carried on, also soap 





*A paper (slightly abridged) read before the Institution of Engineers and 
Shipbuilders on 11th January, 1949, and reproduced by permission. 
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manufacture, and hides and linen were sent to English ports, 
irom which were brought back in exchange tobacco and many. 


1actured goods. The highly protitapie tobacco wade with 
America was estabusned soon after the Union of the Crowus ip 
1603. Ships were chartered, and trading on behalt of Gla gow 
owners, saued reguiarly to Virginia, Marylund and Carolina with 
miscellaneous cargoes, which were bartered tor tobacco. The 
tobacco trade became so successtul that by 1760 Giasgow had 
complete'y rivaued Bristol, and by 1772 it imported more ihan 
hait the entire quantity of tobacco brought into the country, 
Due to the outbreak ot tne American War of Independence in 
1775, the tobacco trade received a crushing blow, and it was at 
this time the Glasgow traders turned their attention to trading 
with the West Indies. By the close of the 18th century the po pu. 
lation of the city totalled nearly 80,000. 

To meet the needs of the vessels using the river, their tonnage 
having increased to 150 tons, the town council in 1663 decided to 
commence the building of a quay at Broomielaw. This continuing 
increase in trade made it desirable that the transhipment of cargoes 
to smaller boats to complete the passage up-river should be 
eliminated. In 1668, Glasgow acquired at a price of £722 4s. 5d. 
lands in the parish of Kilmacoim, with the harbour and station or 
shipping port for anchoring ships, barks, and other vessels, and a 
right to build a harbour into the river and other privileges. The 
town of Newport (later known as Port Glasgow) was built, and a 
harbour constructed. Trade was carried on at this port for a time, 
but the magistrates of Glasgow, who were always trying to better 
conditions, obtained powers to deepen the river below Broomielaw, 
and also to build a flat-bottomed boat for carrying off the sand 
and shingle from the banks. The first Act of Parliament in con- 
nection with cleansing, straightening, enlarging and improving the 
12 miles of river from Glasgow Bridge to Dumbarton Ford was 
passed in 1759; and in the same year an Act of Parliament appoint- 
ing the town council as trustees of the river was also passed. 


River Improvement. 


In order to obtain the best guidance in connection with the 
development of the river, many prominent men of the day were 
consulted between the years 1755 and i835, and the first ot these 
appears to have been James Stirling. A search of the records 
kept in the Town Clerk’s office, the University, and the Clyde 
Navigation Trust chambers has faileds to trace Stirling’s report, 
but from the value of his presentation silver kettle, which cost 
£28 4s. 4d., it would appear as if he stood higher in his day than 
either of his famous successors, namely, John Smeaton, who 
received 20 guineas, and Watt, who received £20. Reporting 
in 1755, Smeaton states that the Clyde was sounded upon twelve 
different shoals between Glasgow and Renfrew (Fig. 1). The two 
shallowest places were at the. hirst, a little below Glasgow, and at 
Pointhouse Ford; the former having 1-ft. 6-in. and the latter 
1-ft. 3-in. at low water. From the results of this survey Smeaton 
proposed that a lock or dam should be erected at Marlin Ford in 
order to secure at all times 4-ft. 6-in. of water up to the quay at 
Glasgow. The foregoing advice was not acted upon, and nothing 
further seems to have been done until 1768, when Mr. John 
Golborne of Chester visited the Ciyde. 

Golborne drew attention to the fact that between Port Glasgow 
and Dumbuck Ford a depth of not less than 12-ft. at low water 
was to be found, and the nature of the material in the river bed 
varied considerably. Observing that the river was in a state of 
nature, and had been al’owed to expand too much in width, 
Golborne proceeded on the principle of assisting nature where she 
could not do the work, by removing the stones and hard gravel 
from the bottom of the river where it was shallow, and by con- 
tracting the channel where it had worn too wide. At the time of 
this report, it was stated that the time of high water at Broomlielaw 
was 2 hours later than at Port Glasgow. The advice given by 
Golborne was acted upon, and the results were very satisfactory. 
The channel width was contracted by means of erecting jetties into 
the river, and when Golborne returned in 1781, he found the 
spaces between the jetties had been filled up and covered with 
grass, ‘‘ to the great emolument of the proprietors, and advantage 
of the River.’” The channel of Dumbuck had considerably 
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History of River Clyde and Development of Port of Glasgow 
(continued) 


increased in depth, due to the removal of the ford and after further ettorts, by the 
year 1781 a depth ot not less than 14-ft. was sounded at iow water. 

in the year 1790, the Forth ot Clyde Canai was compieted trom sea to sea. Its 
Jengtn 1s 35 miles, and this includes 39 locks with a rise ot 158-ft. from sea to 
summit level. 

rrevious to tne straightening of the river and enlargement of the sectional area, 
the low-lying portion ot the city suffered severely at times from the river overflowing 
its banks, but in 1873 Deas reported that the last time the river was over the quays 
in the narbour of Glasgow was in 1856. 

Golborne was toliowed by Kennie, who in 1799 recommended, amongst other 
things, the building of low rubble walls trom pot to point ot the jetties, so as 
to render the channel unitorm, and to eliminate silting, which was found to be 
taking place between the jetties. This was tried, and on the results obtained was 
further supported by Telford in his report of 180. Archibald Wilkie, master of 
the Harmony ot Liverpool, reported to Telford that he came up the river on 14th 
February, 1806, on an ordinary spring tide, to berth at the Broomielaw, and the 
ship of 120 tons burthen had a draught of 8-ft. 6-in. By 1824, vessels of 11-ft. 
draught were making a passage with less detentior than vessels of 8-ft. 6-in. 
draught in 1806. 

In his report dated 1836 Waiker remaiks chat it was fortunate no ac.ion had been 
taken in connection with the erection of a lock at Marlin Ford, as proposed by 
Smeaton in 1755, as the depth at Brocmielaw was now between 7 and 8-ft. at low 
water, and with a lift of between 7 and 8-ft. on spring tide the depth was 15-ft. 
This enabled vessels of nearly ten times the burthen proposed by Smeaton to 
arrive in Glasgow. The beacons, which are still a feature of the long dyke, were 
suggested by Walker, to act as a guide when the water rose above the top of the 
dyke. Heavy stone pitching is absolutely necessary and is carried down from the 
top of cope to average low water spring tide at a slope of 1} to 1, and finished 
with a heavy stone toe. From the toe, the continuing slope to the side of the 
navigable channel is at an_angle of 1 in 4. 


TABLE I—RIVYER CLYDE TIDAL VELOCITIES—1938 
Velocities in Knots 


2 3 a? : 

Sas2 fay dF 

iis 2 ee a ae ier 

ScumAzCAQg SOA 

~ } Flood 0.2 0.9 2.3 1.3 1.6 2.3 2.4 2.5 1.7 

= 3 ae 0.0 0.0 0.3 0.3 0.3 0.4 0.6 1.0 1.1 

Spring Tide = ae 0.0 0.0 0.2 0.2 0.6 0.6 0.8 0.8 0.8 
31st May, 1938 Max.,, 0.3 1.9 2.5 1.9 2.4 2.5 2.6 2.6 1.7 

| Ebb 0.3 0.9 1.3 1.2 1.5 1.7 2.1 1.6 1.0 

(Slight Breeze W. to Slight 2 3. ,, 0.2 0.6 1.0 1.0 1.2 1.5 1.8 2.0 2.2 
Breeze E.) i“ 2 ,, 0.2 1.1 1.5 1.6 1.7 2.0 3.1 3.1 3.4 
Max.,, 0.4 1.1 1.6 1.5 1.7 2.0 2.2 2.2 2.7 

~ + Flood 0.1 1.0 1.6 0.9 1.2 1.3 1.5 1.9 1.5 

. ae 0.0 0.5 1.0 1.0 1.2 1.3 1.4 1.8 0.9 

Neap Tide = | ¥ 0.0 0.2 0.6 0.3 0.4 0.4 0.6 0.6 0.6 
25th May, 1938 Max.,, 0.1 1.0 1.6 1.2 1.4 1.3 1.7 2.3 1.6 

| Ebb 0.2 0.6 0.7 0.7 0.7 0.5 1.2 1.1 0.9 

(Calm to Slight Breeze = 2 4 0.1 0.6 0.9 0.9 0.9 1.2 1.2 1.3 1.8 
N.W.) = a 0.2 0.9 1.1 0.9 1.2 1.2 1.4 1.2 1.5 
Max. ,, 0.3 0.9 1.2 0.9 1.2 1.3 1.5 1.4 1.9 





A very careful study of the tides in the river was made in 1837 by J. S. Russell 
and the observations made, following this study, are worthy of attention by all who, 
in their business, have to deal with tide levels. As a result of the improvements 
made in the river up to this time, it was found that the tide was rising generally 
101-in. higher at Glasgow than at Port Glasgow, and at low water, in its ordinary 
state, the river was 2-ft. 9-in. higher at the Broomielaw than at Port Glasgow. 
Also by this date there was a decrease in the time lag between high water at 
Broomielaw and Port Glasgow, the time then being 1 h. 23 min. To enable a vessel 
to have flood tide with it all the way up river was most desirable, and to achieve 
this Russell was convinced that deepening of the channel was the answer, and that 
gentile curves on the river were preferable to a straight course. The suggestion that 
the Trustees should have daily tide records was adopted, and now there are 5 
stations at which automatic tide gauges are in operation, these being at Broomielaw, 
Govan Wharf, Rothesay Dock, Bowling and Gourock. The time lag between 
Port Glasgow and Broomielaw is now only 31 mins. The range of tide at Broomie- 
law ‘3 now 12-ft. 6-in. on an average spring tide, while at Gourock it is 10-ft. 
Low water average spring tide at Broomielaw is 6.27-ft. below Ordnance Datum. 
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History of River Clyde and Development of Port of Glasgow—continued 


Quinquennial observations over the past 25 years have indicated 
little or no change in these figures. The record high water 
registered at Broomielaw was in the year 1882, when the gauge 
reading was 26-ft. 4-in., a height or 14.61-ft. above Ordnance 
Datum ,and the record low water was in 1944, when the Govan 
wharf gauge reading was 2-ft. 5-in., a distance of 9.27-ft. below 
Ordnance Datum. Tidal velocities taken in 1938 gave the results 
shown in Table I; and while these may seem to the mariner to be 
low, checks have been made at intervals, and the results obtained 
under normal conditions do not warrant any alteration. 


Dredging. 

The procedure of deepening the channel and modifying the 
bends in the river has continued since the time of Russell's 
observations, and this work has involved a great amount otf 
dredging. Many different appliances have been used, commence- 
ing with ordinary land ploughs pulled by horses over sand banks 
which were bare at low water. Harrowing the bottom was also 
carried out when the river was in spate, the harrow’s being secured 
to the stern of a tug which set off with the tide, the harrow 
tearing up the bottom. This was followed by dredgers with small 
buckets working on a ladder and operated by hand, and also by 
horses. In 1824 the first steam dredger was started, and this was 
able to dredge to a depth of 10-ft. 6-in. The bucket dredgers now 
in use can operate to a depth of 48-ft. As the bucket dredgers 
can only dredge up to a distance of 15-ft. from the quay wall, 
the close-up dredging is done by grab hopper dredgers. The 
latter type grab the material from the river bed and load it into 
their own hopper. When loaded, the dredger then proceeds to 
the deposit area to dump its load. The bucket dredgers deliver 
the material into a hopper barge by means oi a chute, and the 
barge makes its journey to the deposit area. 

Normally the bucket dredgers in use on the Clyde load four 
hopper barges of 900 cub. yd. capacity per day, and these, when 
working each of Erskine Ferry, have to sail to Garroch Head, 
a distance of 45 miles from Glasgow, to deposit. West of Erskine 
Ferry, and subject to certain conditions, the loads are deposited 
in the Rosneath area. During the recent war, all dredgings were 
deposited in the ‘‘ War Deposit Area ’’ near the entrance to Loch 
Long, and, due to the need to save coal, this has continued up to 
the present. Between 1844 and 1948 the total amount of dredging 
carried out by the Clyde Trust plant amounted to about 160,000,000 
barge yards. Annual maintenance dredging over the past 25 years 
averaged 1,300,000 barge yards. 

Owing to the varying character of the ground suction dredgers 
have not been adopted on the River Clyde, but in the stretch 
between Dunglass and Port Glasgow, where the management 
has now granted permission to local dredger builders to carry 
out their dredging trials in the Clyde, it has been found that with 
the assistance of a tug on the bow, a suction dredger can operate 
safely in the navigable channel without endangering the passage 
of other vessels, and obtain its load preparatory to running 
speed trials. Due to the nature of the river bed the load is slow 
to obtain, but even so it is much more economical for the builders 
than having to go to Fleetwood for trials, as formerly. During 
dredging operations rock and large boulders have been encoun- 
tered many times. The removal of the large boulders is effected 
by employing a diving bell. This unit of the Trustees’ plant is 
also used in search for lost ship’s gear, such as anchors, and to 
make inspections of any obstructions which are at times located 
on the river bed. The bell is also very useful when laying electric 
power cables across the river. A trench for the receipt of the 
cables is dredged by the bucket dredger, and after the cables 
have been laid across the river the bell is used to place them in 
the trench, so that they will not be fouled during any future 
dredging operations. 

The dredging programme carried out for the passage of the 
Queen Mary and her sister ship the Queen Elizabeth, whose draught 
on leaving Clydebank was 35-ft. had deepened the navigable 
channel over a considerable portion of its length, and in 1936 the 
Trustees took the opportunity of increasing the maintenance depths 
of the channel elsewhere 





It is worthy of mention here that at Dunglass, which is in the 


Between the western limit of the jurisdiction of the Clyde Na\ iga- 
tion Trust and the Tail of the Bank are 4 miles of dredged channe| 
maintained by the Clyde Lighthouses Trust. 

Experience has shown that the best time to begin the passage 
of large vessels from Clydebank to the sea is approximately 2 hr, 
before high water, as ‘this allows for the vessel being in the 
vicinity of the River Leven at high water, after which the 
remainder of the passage is made on a falling tide. Predictions 
are made for the initial passage of the larger vessels leaving the 
shipbuilding yards on the river, and that for H.M.S. Vanguard, 
draught 32-ft. 5-in., which made the journey on 2nd May, 1946, 
is worthy of mention. The length of time suggested for the 
passage, at a speed of 4 m.p.h. as far as Dunglass, and thereafter 
increased to an average of 8 m.p.h. for the remainder of the 
journey, was 152 min. The actual time taken was 146 min. 


Surveys. 

Annual surveys of the river and docks are carried out so that 
any silted areas can be registered and dealt with. In earlier times 
these surveys were carried out using rowing boats, but recently 
a more efficient method, employing the use of a motor boat, has 
been adopted. Echo sounding was adopted by the Trustees in 
1936, and negotiations are at present taking place for the purchase 
of a hydrographic survey launch, which will be fitted with an 
echo sounding machine. 


Lighting and Marking. 

River lights, beacons and buoys are used to mark the channel 
and enable shipping to operate in darkness. The lighting medium 
is either electricity or gas. The gas is supplied by the Clyde 
Lighthouses Trust, and delivered to the buoys by their vessel 
Torch. In 1936 a committee of experts, set up by the League of 
Nations, drew up a uniform system of buoyage which was signed 
at Geneva on 13th May, 1936. Due to various reasons, including 
the outbreak of the recent war, nothing was done by this country 
until this year to put this new system into operation. The Clyde 
Navigation Trustees were in a position to advertise in November, 
1948, that the change-over had been completed over the whole 
length under their jurisdiction. 


Trade and Dock Facilities. 

With the increase in depth of the river channel, larger vesseis 
have been enabled to proceed up to the centre of the city, where 
docks and quays have been built to meet the needs of increasing 
trade. Tae total tonnage of goods handled, including foreign and 
coastwise, 1mporis and exports, was 1,268,059 tons in 1858-59; and 
5,595,956 tons in 1947-48. The numbers of vessels entering the 
river during the years stated have been as follows: 








Ccastwise and foreign 


Years sailing vessels Steam vessels 
1858-1859 me pete 5,414 12,403 
1947-1948 - 8,866 


area that was so shallow in the year 1758, an oil installation was 
put down in 1919 as a bunkering station, with a storage of 
approximately 20,000 tons. Oii was brought by tankers of 
approximately 8,000 tons carrying capacity, and these vessels 
discharged about 200 tons per hour. To-day the station handles 
all grades of bunkers—motor spirit, aviation, lubricating oils, etc. 
Its storage is approximately 98,000 tons and tankers of 4 
carrying capacity of 15,000 to 20,000 tons are handled, and these 
vessels discharge at upwards of 1,000 tons per hour, using the 
ship’s pumps. Two tanker berths which run parallel to the river 
have a depth of approximately 28-ft. at average L.W.S.T., and the 
depot also has a tidal basin aud coaster berth. In the Glasgow 
harbour, quayage has grown to about one mile every 10 years, 
and at present extends to over 12} miles in the docks and the river- 
side between the Albert Bridge, Glasgow, and Rothesay Dock, 
Clydebank, a distance of just over 6 miles. Facilities are available 
equally for ocean and coastwise trade. Kingston Dock was built 
in 1867, Queen’s Dock followed in the years 1877 to 1880, Prince's 
Dock was completed between the years 1893-1897, Rothesay 
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History of River Clyde and Development of Port of Glasgow —continued 


Dock, Clydebank, was opened in 1907, and King George V Dock 
in 1931, the last-mentioned having a depth or 32-it. at average 
L.W.S.T. 

Cranes and all necessary equipment tor the loading and 
discharging ot cargoes are generously supplied at all points. 
Storage sheds with a total floor space of approximately 71 acres 
are placed throughout the harbour, and at Meadowside Quay a 
very up-to-date granary, affording storage tor 46,000 tons of 
grain, was brougat into operation in May, 1914. Merklands 
Lairage, which is close to the granary, has buildings which can 
accommodate 3,500 cattle, 200 sheep and 200 pigs. In addition 
to the docks already mentioned the Clyde Trust has three 
graving docks, which were added in the years 1875, 1886 and 
1898, and there ar» another three privately-owned graving docks, 
two at Elderslie and one in.the River Kelvin. All areas are well 
supplied with railways, and telephone connections are fitted to 
many of the quays and docks, where the ships entering these 
berths are instantly connected to the national system. During 
the recent war, additional dock canteens to those already in 
operation at Prince’s and Queen’s Docks were built at Yorkhill 
Quay, Meadowside Quay, King George V Dock, Renfrew Work- 
shops and Rothesay Dock, and these provide meals to all who have 
business in the docks. 

Shipbuilding and Shipbreaking. 

The paper would not be complete without a reference to the ship- 
building industry. The Comet, built in 1811-12 for Henry Bell 
of Helensburgh, was the first steamer built on the river. 
It made its first voyage on the i8th January, 1812, and was 
employed on the run between Glasgow, Greenock and Helens- 
burgh. Many of the firms engaged in the industry had their 
establishments further up river in the early days, but due to 
harbour expansion were obliged to go further west. During the 
recent war years, Clyde firms carried out the building of 1,549 
naval vessels and 354 merchant vessels, in addition to a vast 
amount of reconditioning and repair. 

Shipbreaking is a comparatively new industry to the Clyde, 
and the river and its estuary is admirably suited for this class of 
work. The navigational channel allows for the passage of large 
ships, and the sandy bottom on the lower reaches, stretching to 
Ayr, gives perfect facilities for the final beaching of ships. Again, 
as the river is an integral part of the industry of the neighbour- 
hood, it naturally follows that any shipbreaking establishment 
on it is comparatively adjacent to works using the scrap. 

Scotland as a whole accounts for more than two-thirds of the 
shipbreaking tonnage of the British Isles, and of this the Clyde, 
including its estuary, accounts for approximately half. 
Constitution. 

Until 180$ the harbour and river were managed by the 
magistrates and the town councillors of Glasgow. An act 
passed in that year created them statutory trustees, which they 
continued to be until 1825, when five other persons interested in 
trade and shipping were added. In 1905, the statutory trustees 
of the Clyde Navigation were succeeded by a new constitution, 
consisting of an incorporate body of 42 trustees, representative 
of all interests concerned with trade and shipping, and the 
welfare of the west of Scotland generally. The trustees are 
appointed thus: 











Nominated by the Corporation of Glasgow cal 12 
- - County Council of Lanark 2 

- - County Council of Dumbarton 1 

- ” Town Council of Dumbarton 1 

- - Town Council of Renfrew 1 

- - Town Council of Clydebank 1 

“ a Chamber of Commerce, Glasgow 2 

Rr 7 Merchants House, Glasgow ... 2 

- 2 Trades House, Glasgow 2 
Elected by the electors (Harbour ratepayers) 18 
42 


The Clyde Trust undertaking is not run for profit, and its 
fynctions briefly are to provide and maintain facilities at the port 


and in its approach channel, including buoyage, lighting and 
dredging—the cost being met from dues levied on a statutory 
schedule 

War arrangements brvught into early prominence the existence 
of a number of statutory authorities on the Clyde, and questions 
of concerted policy, now and for the future, have been before the 
Ministry of Transport. They led to the appointment of the Clyde 
Estuary Committee under the Chairmanship oi: Lord Cooper. 
After considering the recommendations of the Cooper report, 
members of the Docks and Inland Waterways Executive of the 
British Transport Commission, under the chairmanship of Sir 
Reginald Hill, visited the Clyde and Ayrshire ports at the end of 
1948 to investigate the possibility of co-ordination of these ports. 

Discussion. 

Mr. J. Brown, B.Sc. (Member). It is prooabie that Clark’s 
paralle! dykes or the Long Dyke as it is now known, has been one 
ot the most useful measures in the canalisation o1 the river Channel 
and it is interesting to compare the entrance to tne Mersey wnere 
a similar use of revetments has been adopted to maintain the 
channel in this much more tortuous approach. On p. 244, reter- 
ence is made to Russell’s view that gentle curves on tne river were 
preferable to a straight course and it may be wondered what 
prompted such an opinion and whether it is still accepted, as there 
have been occasions when the presence of bends in the river has 
added considerably to the difficulties of navigation against a flood 
tide and a strong wind. 

Table I presents some curious aspects in the irregularity of the 
flow throughout tne range of flood and ebb tides. For example, 
the values at Renfrew or Dalmuir indicate a maximum velocity 
at the end of the flood with much lower values at half flood to 
three-quarters flood which is surely contrary to the usual ideas 
which suggest maximum speed at half flood with a slowing down 
at the end of the flood. 

Dr. A. S. Thom, B.Sc., Ph.D.: Recently the writer has been 
working on a scale model] of the Clyde Estuary, and while con- 
structing the model was surprised to find that at high water 
spring tides the effect of the tide is seen 4} miles above the 
Glasgow weir, about } mile up the River Kelvin, about 3} miles 
up the River Leven, up the White Cart to Paisley, and up the 
Black Cart nearly to Johnstone. The depth at low water of the 
navigable channel of the White Cart to Paisley is 5-ft., and there 
is traffic of all kinds on this stretch of water. 

Referring to Fig. 1 the levels of low water and high water at 
Glasgow are respectively lower and higher than the levels of low 
and high waver at Port Glasgow. In the distance of 18 miles, the 
amplitude of the tidal wave is increased by about 1.6-ft. The 
instantaneous profile of the river surface, which may be drawn by 
studying the tide gauge curves, thus varies from one sloping up 
towards Glasgow at high water to one sloping down at low water. 
There are two main reasons for this increase of tide range, the 
decreasing size of the channel, and the effect of resonance. [If 
the length of the inlet is less than one quarter of the length of the 
oceanic tidal wave, resonance causes the range of tide to increase 
inland. 

With regard to the long haul for the spoil dredged from the 
channel bed, much time and money would be saved if the material 
were deposited within retaining walls on the flats near at hand, 
as was done in the upper reaches in the early days. One objection 
to such a scheme of work, continued in the lower reaches for a 
long period, is that the effect on the tide range in Glasgow is 
unknown. In order to study the effect of reclaiming large areas 
of the flats, the writer’s model was moulded to the new shape and 
measurements were taken of the tidal conditions at various 
stations on the river. The model showed that, although the 
shape of the tide curve at Glasgow altered, the increase in range 
was 2 or 3 per cent. over the normal] range. The writer came to 
the conclusion that the wave is carried forward only in the deeply 
dredged channel, and that the flats on either side have little 
effect‘ on the wave which ultimately reaches Glasgow. The 
figures given in the paper for high and low water levels, and the 
time lag in 1837 for a wave travelling uv from Port Glasgow. show 
how the deepening of the channel has since altered the wave. 
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History of River Clyde und Development of Port of Glasgow--continued 


Analysis of a consecutive series of tide curves taken in settled 
weather between Gourock and Glasgow shows that, with distance 
upstream from Gourock, the mean evel ot the surtace rises until 
at Renirew it is 4-in. above the mean level ot Gourock. At 
Glasgow the mean level is 2-in. above that at Gourock. The tide 
curves shown by the Author are even and regular. Bad weather, 
however, has a great influence on the curves. In winter the mean 
level of the sea at Gourock is 6-in. above the average. A gale 
from the south-west will raise the mean level still more by piling 
up the waters of the Firth, and if the centre of the cyclone is 
travelling with the crest of the oceanic wave the amplitude of 
this wave will be increased. If heavy rain falls, the Clyde itself 
will rise. Should all these conditions occur simultaneously with 
the time of a spring tide the high water level at Glasgow will rise 
well above the average. 

The model also showed that the natural period of oscillation of 
the water level in the estuary would be about 4 hr., or about 
one-third of the period of the tide applied at the mouth. This is 
the cause of the irregularity or hump which develops on the 
front of the wave advancing upstream. Harmonic analysis of 
the shape of one wave as it passed each gauge showed that the 
third harmonic component increased at a greater rate with 
distance upstream than either the second or the fourth. The 
resonant effect of the estuary itself increases the third harmonic 
and accordingly alters the shape of the tide curve. 

Mr. G. H. Sommerfield, B.Sc. (Associate Member): The 
longitudinal section in Fig. 1 is very illuminating as it shows the 
great work that has been done in deepening the river. The increase 
in the depth of the channel between the year 1758 and 1824 is 
particularly worthy of note as this must have been achieved with- 
out any dredging, and be almost entirely due to contracting the 
width of the channel. What a pity this method cannot be used 
for the greater depths required to-day. 

Turning now to Table I, wil! the Author please describe the 
method used in determining these velocities, and also state if more 
than one method has been tried. 

Mr. D. I. Moor, B.Sc. (Student): The Author suggests that a 
history ot the River Clyde must always be reiated to the growth 
ot the city of Glasgow, but he does not relate the city’s growth 
to the decline of the town of Dumbarton, once named the only 
natural harbour on the Clyde. Dumbarton’s original charter 
was granted in 1221, some 40 years after the granting of a charter 
to Glasgow, but nevertheless Dumbarton for the next 300 years 
appears to have been the premier, if not only, port on the Clyde. 
Here Robert the Bruce in the early 1300’s carried out the first 
recorded shipbuilding on the river, while the harbour was the 
western naval base tor the fleets of King James IV and King 
James V. Under a series of agreements and charters Glasgow 
and Dumbarton shared the rights and taxes of the river. 

While the Glaswegians were vigorously tackling the deepening 
of the river from Dumbuck to Glasgow, the Dumbartonians were 
trying in vain to combat two losses of wealth, namely, the frequent 
flooding of the town by the sea and by the River Leven—for 
which they had to appeal for help to the Convention of Royal 
Burghs—and the refusal of Glasgow to recognise any longer their 
ancient charter rights in the matter of river dues. In 1659 the 
Dumbarton v. Glasgow case was taken to law, but final settlement 
was not reached until 1858, when, under the Navigation Trustees 
Ninth Act, the Dumbarton rights were bought out for £5,000. 

By the end of the 18th century Dumbarton had fallen into a 
ruinous state and it was only the extreme vigour with which its 
inhabitants undertook steamship building that revived the town to 
its present prosperity. 

While sharing the Author’s dislike of statistics, the writer feels 
that figures for the normal peace-time years 1913 and 1938 would 
be more indicative of the growth or decline of the trade of the 
port than the post-war figures given in the paper. In particular, 
they would reveal a decrease in exports of coal. iron and steel of 
more than 2,000,000 tons per annum between the two wars. 

Author’s Reply. The Author thanked Mr. Brown for the oppor- 
tunity of enlarging on tidal velocities in the river. The maximum 
velocity of 2.5 knots at Renfrew on a spring tide was recorded 





1 hr. 15 min. after the commencement of the flood tide, and on 
the ebb tide the maximum velocity ot 1.6 knots was recorded 
50 min. before low water. At Port Glasgow on the same 
day the times were 50 min. and 1 hr. 50 min. respectively. ‘ihe 
veiocities were gauged by using 18-in. cube timber floats, sub- 
merged to a depth of 4-ft. Attached to the float was a calipraied 
cord and the distance travelied by the float was timed by s:op 
watch. No other method was used: 

Russell’s observations were as foilows: ‘‘1 do not think that 
a perfect straight course would prove advantageous to the 
navigation of the river. I prefer gentle curves, but by no means 
sharp turns in the channel. Such gentle bends as the river will 
have when it is modified according to the Parliamentary plans 
of your engineer (Mr. Logan) will be in my opinion much prefer 
abie to a straight course, as well as much cheaper. I have good 
reason to suppose that a straight course would have the effect 
ot emptying the channel of the tidal waters so rapidly and 
entirely that the depth would diminish much sooner after high 
water than at present, and be much lessened at low water, 
without any corresponding advantage at high water. By giving 
the curves a certain form, and having them considerably deeper 
on the outer than the inner side of the channel, these curves may 
be prevented from impeding the tide as it ascends the river, and 
at the same time they will have the effect of detaining in the river 
the water which as ascended during flood tide. This advantage 
would be lost, if the river were made perfectly straight.”’ 








Mobile Generator Units for Docks 


The provision of an adequate electricity supply when in port 
usually necessitates the running of a ship’s auxiliary engines. In 
order to overcome this difficulty and to provide the necessary power 
supply on board ships in dock, the Southern Region of British 
Railways have placed an order with The General Electric Co., Ltd., 
for seven mobile motor generator sets for service at Southampton, 
Dover and Folkestone. 


Each set consists of a 50 
kw. motor generator moun- 
ted in a weatherproof kiosk 
on a _ pneumatic tyred 
trailer, and weighs approxi- 
mately five tons. When in 
use the trailer is supported 
on four jacks, and the kiosk 
is fitted with three wide 
doors which gives access to 
all parts of the equipment. 
Interior illumination is pro- 
vided by two 240-volt 
lamps mounted in bulkhead 
httings under the roof. 

The units are arranged to 
take an incoming D.C. 
supply at the available 
mains voltage (Southamp- 
ton 480-volts; Dover 500- 
volts; and Folkestone 420-volts). Five are designed for a 110-volt 
D.C. output, and two for a 220-volt D.C. output. The motor 
generators are fitted with compound and interpolar windings, and 
have a true level characteristic at all conditions of loading. 

A four-panel switchboard mounted inside the kiosk is fitted with 
a 500-amp. circuit-breaker of the line contact type, and a contactor 
type starter with push-button control is provided for the motor. 
The incoming feeder is controlled by means of an ironclad switch 
fuse fitted with 200-amp. H.R.C. fuses, and the three outgoing 
feeders are similarly controlled. 

Ships owned by the Southern Region are provided with a ter- 
mina] box on the upper deck for receiving the cables from the 
shore, this box being connected through an isolating switch and 
circuit-breaker to the main busbars in the engine room. 
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The Engineering and Marine Exhibition 
at Olympia 





An Extensive and Imposing Display 
By W. HAROLD JOHNSON, M.A., M.Inst.B.E. 


The Engineering and Marine Exhibition at Olympia, which 
opened on 25th August and is due to close on 10th September, is 
the sixteenth of the series and must, by a long way, be the best 
and most extensive of them all. I did not attend the first in 1906, 
but I have attended many during the past twenty-five years, and 
I must say right at the beginning that I have never seen such 
an imposing display of all kinds of machinery, from small pre- 
cision instruments to power units of up to 2,000 h.p. It is, at 
least, doubtful whether any building in the world has ever housed 
such a variety and such a wealth of engineering products, from a 
piece of rope to a full-scale reproduction of a ship’s radio room, 
of which there are several, or a full-sized ship’s funnel in aluminium 
to a twist drill, .004-in. dia.—to say nothing of models galore, 
many of them working. 

There are over 500 exhibitors, all British with three exceptions, 
and it is a sign of the times that a very large proportion of the 
visitors come from overseas, there being few nationalities that are 
not represented among the many various official functions that 
always accompany such a display. Perhaps the largest number of 
visitors are, also very significantly, operative workers who are 
visiting the show as guests of the organisers. 

For anyone attempting to cover the whole exhibition and give 
an intelligent survey of all the outstanding exhibits for the benefit 
of those who cannot go and see for themselves, the task, as Froude 
would have said, is not difficult but impossible. Certainly no two 
men would see the same things there with the same eyes, and 
whatever I include or omit, another observer would be bound to 
differ. 


Need for Salesmanship 


In his speech at the official opening, Sir John Anderson 
emphasised production efficiency and salesmanship as the key- 
notes of the exhibition, and, after pointing out the need to study 
the science of salesmanship, he added a postscript about the 
importance of technical education. Personally, I was most 
impressed by what he had to say about salesmanship, because I 
did feel that, although the exhibitors seemed well enough informed 
technically and anxious to give all the information they could, 
some of them seemed to have only the vaguest ideas of the value 
or selling price of the products that they were displaying. Maybe 
I did not carry the buyer’s hallmark in sufficient prominence and 
they realised that the orders that they got from me would not 
keep their expensive factories going for very long, but undoubtedly 
it did seem unnecessarily difficult to ascertain the cost or selling 
price of some of the products displayed—although, of course, this 
was not universally true. I can only hope that foreign buyers 
were given more definite information with less diffidence than it 
came to me. 

Perhaps a convenient way of reviewing the exhibition would be 
to divide it into power units and accessories, and each of these 
divisions would require many more pages than are available in one 
issue of this journal for anything like an adequate description. 


Engines and Power Units 


Naturally one is impressed most and first by size, and in this 
respect the exhibit of Harland & Wolff, Ltd. (Stand 4, Row F), 
Was outstanding because it included an actual sample of one of 
their 1,600 h.p. diesel engines (on its way to Uganda, where 
several have already gone and others are to follow). Running 
this close, from the point of view of size, was Ruston & Hornsby’s 
diesel locomotive engine, which was shown as a sample of several 
types now being produced at Lincoln (Stand 7, Row D). Asso- 
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ciated British Oil Engines, Ltd., on Stand 6, Row N, had another 
very imposing marine engine of 1,000 h.p. at 330 r.p.m., as well 
as several smaller units, some of which were shown in model form, 
and I do not think it would be an exaggeration to say that anyone 
really interested in the latest trends ot design could have spent a 
useful half-day on this stand, or rather two stands, displaying the 
products of such companies as “‘ Mirrlees,’’ ‘‘ Petter’’ and 
““McLaren,’’ the three principal companies of the Associated 
Group. In fact, it was on this stand that one of the very largest 
engines, the Mirrlees, and two of the very smallest, the Petter 
3 h.p. petrol and the Petter air cooled diesel 4} h.p., were to be 
seen. 

Among other small engines at the show, the Morris (Stand 11, 
Row M) petrol/paraffin units for the propulsion of small craft 
and the Austin (Stand 1, Row CC), must certainly not be over- 
looked. Both these engines are available for petrol or paraffin 
fuel, the latter incorporating the new, well-established and well- 
known Allday bi-fuel system, in which the change-over from 
petrol to heavier and cheaper fuel is entirely automatic under 
electrical control and relieves the operator from all responsibility 
of changing over from petrol] to paraffin too soon, so that he may 
““lose’’ his engine or, failing to change back from paraffin to 
petrol when necessary, or too soon, so that he is using the more 
expensive fuel when he need not. Undoubtedly more will be heard 
of this most ingenious system because, in smaller power units at 
least, the diesel engine is not the unmitigated blessing that some 
of its sponsors are apt to suggest, and a unit that quite satisfactorily 
uses petrol and paraffin is always likely to score in matters of first 
cost and maintenance cost, provided always as regards maintenance 
cost that the change-over between the two fuels is scientifically 
and accurately controlled as it is in this Allday system. Having 
seen something of the operation of these engines under service 
conditions, I can commend them to the consideration of any power 
users who are wanting units for marine, stationary or tractor work 
within the limits of 20 to about 100 B.H.P. 

Needless to say, John I. Thornycroft & Co., Ltd, (Stand 8, 
Row H), occupy a prominent place in the exhibition and their 
exhibits include diese] engines from 20 B.H.P. upwards. Also on 
the stand are industrial power units and a new type of oil fuel 
burning equipment, together with models and photographs of 
some of this company’s recently built ships, ranging from yachts 
to large mercantile and naval vessels. 

Whether pumps should be included under engines may, per- 
haps, be a matter for argument, but there are several exhibitors 
who have most imposing displays in this sphere, such as Gwynnes 
Pumps, Ltd. (Stand 6, Row N), a firm that has nearly a century’s 
fame behind it as producers of pumps for such usage as land 
drainage, dock de-watering, suction, dredging and so forth. 

Closely allied to pumps come compressors and here Broom & 
Wade, Ltd. (Stand 12, Row B), are showing portable diesel driven 
sleeve valve air compressors, both double-acting and single-stage 
single acting air compressors for specific purposes. Perhaps to 
most of us, the pneumatic tools, also made by Broom & Wade, to 
be operated by their compressors, are not quite so attractive or so 
popular, as we generally see or hear the wrong side of these in- 
struments, but they are, of course, valuable items in modern 
constructional engineering and very few dock and_ harbour 
authorities could do all the work they now have in hand without 
air compressors and pneumatic tools. 

Significantly enough, many dock and harbour authorities are 
becoming increasingly important users of welding equipment, and 
Crompton Parkinson, Ltd. (Stand 5, Row W), are making a special 
feature of the ‘‘ Nelson’’ stud welding equipment, which is being 
extensively used by the Melbourne Harbour Trust Commissioners. 
As was demonstrated, this enables a steel stud to be welded into 
a steel plate in very quick time—from the moment the ‘“‘ gun ’ 
holding the stud is held up to the plate until it is finished is about 
two seconds. Studs so fixed seem absolutely immovable and the 
demonstrator put on to one that he had just fixed a large steel 
tube to act as a lever, with which he wrenched and turned and 
pulled until he had broken through the five-sixteenths inch stud, 
but the weld was quite unaffected by this abuse, the stud breaking 
off clean and leaving the newly inserted base firmly affixed in the 





154 THE Dock AND HARBOUR AUTHORITY 





steel plate. Also on the stand are electrical measuring and light- 
ing equipment, including fluorescent lighting and ship wiring 
cables. 

Just how important electrical cables are in the equipment of the 
modern ship may not be realised even by some marine engineers, 
but one exhibitor displays a model of the ‘‘ Queen Mary ‘‘ with 
an inscription below to the effect that this ship alone contains over 
700 miles of electrical cable of various kinds and sizes. 

It is perhaps not surprising that steam engines do not figure 
very largely in the show, but there is a very attractive two-cylinder 
marine propelling unit on one of the stands of George Cohen & 
Sons, Ltd. (Stand 1, Row L), who, on the same stand, have mobile 
cranes for handling loads up to 2 tons made by their associated 
K. & L. Steelfounders and Engineers, Ltd., and powered by a 
Ruston diesel engine. 

Perhaps the normal steam engineer would object to boilers being 
regarded as ancillaries to engines, but I am taking this liberty in 
referring to the Babcock & Wilcox, Ltd., exhibit on Stand 3, 
Row G, which is devoted to water-tube boilers shown in section 
and in model form, with illustrations of the latest manufacturing 
developments. 

Before turning away from power units, reference must be made 
to two significant trends with diesel engines. One, their use for 
rail transport, a sphere in which Harland & Wolff, Ltd., and 
Ruston & Hornsby, Ltd., already mentioned, are prominent; and 
another important development for diesel engines is the electro- 
mechanical drive shown on the Lister (Marine Sales), Ltd., Stand 
2, Row D. This new gear box, intended primarily for marine use 
though capable of many other applications, has as its main feature 
the transmission of its torque at low speeds by magnetic drag only 
and at high speed and full engine power output by positive 
mechanical locking. The magnetic slip coupling enables the pro- 
peller to turn much slower than engine speed at low speeds, but as 
soon as the engine speed is increased and the power output attains 
a pre-determined point the engine shaft and propeller shaft are 
mechanically coupled under the action of a solenoid and cannot 
be disengaged until the engine speed is decreased to the same pre- 
determined point. This gear box is the development of D. R. 
Robertson, Ltd., and is manufactured under licence by Lister’s, 
who exhibit the gear box as a unit with a Blackstone 8-cylinder 
super charged marine diesel engine developing 480 h.p. at 600 
r.p.m. 


Instruments and Accessories 


Radio equipment, which in the present application generally 
means radar, is, of course, quite a dominant feature of the whole 
exhibition, and enquiring about the capabilities of the various 
equipment I was rather struck by the discrepancy in the claims 
made, so I took the liberty of referring the whole subject to the 
inventor of the basic principles and it would appear that, as might 
be expected, the truth lies somewhere between the extremes claimed 
by various exhibitors, Apparently the picking up by radar of 
small objects on the sea depends very largely on ruling weather 
conditions, thunder storms and heavily water-laden clouds being 
a serious obstacle to the best reception, but a good ship-mounted 
radar operated by a reasonably competent man should be able 
to pick up a class two navigation buoy at a distance of up to two 
miles without difficulty and even, in a fairly choppy sea, a dinghy 
that would disappear from the “‘ vision ’’ of the set between troughs 
of the waves could be located at a distance of a mile or so. The 
chief exhibitors in this sphere are, of course, Cossor Radar, Ltd. 
(Stand 7, Row V), and Decca Navigator Co., Ltd. (Stand 3, 
Row O), both of whom show practical applications of their equip- 
ment, while the Sperry Gyroscope Co., Ltd. (Stand 2, Row F), 
have photographic and model expositions of their recently in- 
stalled shore based equipment at Liverpool. 

Cranes for all conceivable uses are a prominent feature through- 
out the whole exhibition and no one with any appreciation of 
engineering detail could fail to be impressed by the model of a 
dockside crane shown at Stothert & Pitt’s Stand 10, Row G. It 
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is a model of one of their largest dockside cranes and is oper. ble 
in all respects from a switchboard to give all the motions of «he 
full scale equipment. In addition to this model and the full sized 
deck crane without a centre post below it, Stothert & Pitt are 
also showing a good selective display of their pumps. 

Perhaps trom the point of view of the ordinary visiting public, 
one of the most popular of all the exhibits is Siebe, Gorman’s 
underwater demonstration of frogmen using their diving equipment 
(Stand 5, Row K) and of underwater cutting and welding by oxy- 
hydrogen and electric apparatus, It is unfortunate that the 
demonstrations were somewhat cramped in the early days of the 
show by absence of current, but the frogmen were a good sub- 
stitute, as few of us have seen the work of these war-time heroes 
so clearly demonstrated. In addition, Siebe, Gorman are showing 
on their stand a good range of their standard diving equipment with 
surface air supply as distinct from the self-contained oxygen supply 
for the frogmen. Divers’ telephones and air compressors, as well 
as other self-contained breathing apparatus and _ resuscitation 
equipment are also shown. 

It is only dwelling on the obvious to say that the Renold and 
Coventry Chain Co., Ltd., on Stand 9, Row H, exhibit a wide 
range of applications of chain drive with almost as much variety 
in the kinds of chain as in the applications. In addition to the 
chains, of which the breaking loads vary from 3,000 to 85,000 lb., 
various accessories for power transmission as manufactured by this 
Company are shown, together with types of remote control in 
which chain is a functional unit. 

Metropolitan-Vickers Electrical Co., Ltd., are showing on 
Stand 16, Row H, the first gas turbine to be used for ship pro- 
pulsion, a model of a dredger engine room and the Metro-Vickers’ 
radar equipment, of which this Company was a pioneer. Various 
kinds of marine control gear and photographs of their fluorescent 
lighting applications afloat are also shown. The same Company 
has another exhibit in the welding section of the show, where 
equipment for both arc welding and the atomic hydrogen process 
are included among the exhibits of a wide range of welding 
apparatus. 

The United Steel Companies on Stand 9, Row V, are showing 
samples of their products, ranging from boiler and ship plates and 
marine forgings to special castings made from their materials. 

The most noticeable applications of Coventry Climax Engines 
on Stand 8, Row H, are those used for fire-fighting, pumping units 
of various capacity being included. 

The well-known Lion packings and jointings are shown by 
James Walker & Co., Ltd., on Stand 9, Row G, and in addition 
to the well-established range are the Metaflex jointings made, as 
suggested by the name, of metal and asbestos, 

Kelvin & Hughes (Marine), Ltd., on Stand 2, Row L, have a 
representative display of their various instruments which, of 
course, are the product of a combination of manufacturers, all of 
whom have been individually well-esteemed for a long time. The 
Kelvin Hughes marine radar equipment perhaps provides the 
dominant note, but echo sounders and magnetic compasses are 
prominently shown. 

Reviewing the show as a whole, perhaps the majority of visitors 
are most likely to be impressed by the value of the exhibits. It is, 
of course, nothing unusual to find a very considerable sum 
embodied in the contents of Olympia, but I should think it doubtful 
if at any time Olympia had housed at any one time more than 
£34 million worth, which is the approximate estimate (and it 
seems reasonably conservative) of the value of its present contents. 
It does not require many gyroscopic compasses and ships’ 
propellers costing £10,000 each and power units priced at £30,000 
to make up a round million pounds, and, when one remembers that 
nylon rope costs as much as a pound sterling for a pound weight, 
and when one examines some of the precision instruments on view, 
an appreciation of the capital involved in such an exhibition as 
this comes home very readily. Both exhibitors and organisers are 
to be congratulated on the success of their joint efforts, which we 
may all hope will result in an extra flow of hard sought dollars to 
this country. 
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Notes of the Month 


New Danish Fishing Harbour. 


Work is to begin at once on the construction of a new fishing 
harbour at Hals in Jutland. It is expected to be completed within 
two years at a cost of two million kroner. 


New Port Facilities for Papua. 


The Australian Government has approved the expenditure of 
more than £A600,000 tor the building of new port facilities in 
Papua, New Guinea. The existing port facilities in the Territory 
were intended as war-time structures only, and in view of the 
extensive costly repairs which have now become necessary, it has 
been decided to replace them. 


Oil Discharge at L’Avera. 

A pipe line has recently been installed at the petroleum port of 
L’Avera, near Port de Bouc, Southern France. It consists of a 
14-in. pipe extending 1,312-ft. out under the sea, connected with 
the vessel by two flexible tubes which enable her to be discharged 
without coming alongside the wharf. The installation now being 
used is a temporary one, and another temporary unit is to be 
installed shortly. This will treble the port’s capacity for receiving 
crude oil. When the work is completed in two years’ time the port 
will be able to receive the largest tankers and handle ten million 
tons of oil a year. 


Competition Between Malayan Ports and Singapore. 


At the recent meeting of the Federal Legislative Council at 
Kuala Lumpur, it was decided that the importing and exporting of 
goods to and from the Federation of Malaya is to be done as far as 
possible through the Federation’s own ports instead of through 
Singapore. For some time past it has been suggested that the 
prosperity of Singapore has been greatly heiped by the handling 
of cargo which is subsequently forwarded to Malaya. Recom- 
mendations are now to be considered by which ports like Penang 
can be brought up to full efficiency to enable them to handle much 
of the trade at present going to Singapore. 


New Customs Flag. 


The Commissioners of Customs and Excise, with the concurrence 
of the Admiralty, have approved a new Customs flag to be flown 
on all Customs vessels henceforth. The new flag is a Blue Ensign 
with a gold-coloured portcullis and chains surmounted by a crown. 
It replaces the old flag, a Blue Ensign with a plain gold crown. 
The portcullis is no new device to the Customs. Its use by the de- 
partment dates back to Tudor times, but it fell into disuse when the 
Customs Preventive cutters passed to Admiralty contro] shortly 
after the Napoleonic wars, and was not restored when the cutters 
returned to Customs control in 1822. A new Customs cap badge 
incorporating the portcullis device was introduced a few months 
ago. 


Port of Marseilles Developments. 


The Port of Marseilles, with its post-war reconstruction almost 
completed, is now a more efficient and modern port in many 
respects than it was before the war. About 900,000 passengers a 
year now pass through the port, approximately the same as in 1938, 
while 8,801,671 tons of goods traffic were handled in 1948, which 
is about 90 per cent. of the pre-war level. The port authorities are 
now considering an expansion programme, and are planning new 
basins to accommodate the largest ships, longer wharves and a big 
railway goods yard. The nearby harbour of Port de Bouc is being 
made into a special subsidiary port to handle oil tankers. This 
port now has five docks, four of them taking ships of up to 
1,000-ft. in length with a draft of 34-ft. Before the Germans 
abandoned the port they sank 175 ships in the harbour area and 
destroyed most of the dockside installations. Now almost all the 


wrecks have been removed and the installations—including grain 
silos, wine tanks, cattle pens, electric power and railway lines— 
have been restored. The movement of inward and outward traffic 
has shown a constant increase from the 2,700,000 tons recorded in 
1945, 


New Clyde Ferry Service. 

Mr. John Hall, of Kirkcaldy, has been given authority to operate 
a Princess Pier, Greenock to Kirn (near Dunoon) ferry service in 
the Forth of Clyde using war-time landing craft capable of taking 
50 cars and 500 passengers. The service is planned for next year, 
when it is hoped a halt-hourly service will be maintained. 


Ship Repairing at Antwerp. 

The Mercantile Marine Engineering & Graving Docks Company, 
S.A., have announced their decision to build a third dry dock, 
capable of taking vessels of 30,000 tons deadweight. Its length 
will be 190 metres, width 26 metres.and depth 7.25 metres, and it 
will be particularly useful for the large tankers, which are expected 
to call at Antwerp in greater numbers when the new petroi dock 
is completed. The first part of the construction of the new petrol 
dock, which was commenced early this year, has made good pro- 
gress and the excavation of the dock itself will soon be started. 


Ship-to-Shore Radio-Telephone at Cape Town. 


The Under-Secretary for Telecommunications, S.A., has 
announced that Radio-telephone equipment will be ready for test- 
ing from Cape Town radio on or about November Ist. The in- 
stallation will have an effective range of 750 miles and will permit 
of one working frequency in each of the 2, 4, 8 and 13 megacycle 
bands to be used. These frequencies have been applied tor to the 
Provisional Frequency Board. The Atlantic City international 
frequency of 2182 kcs. will be used for calling, and Cape Town 
radio wil set watch on this frequency. 


Floating Dock for Falmouth. 

A floating dock of 9,500 tons lifting capacity has been purchased 
by Silley, Cox & Co., Ltd., ship repairers, or Falmouth, from the 
Admiralty. The dock, which was formerly owned by the German 
Navy, was towed from Lubeck to Falmouth early last month. A 
Parliamentary Bill has recently received the Royal Assent, enabling 
the Falmouth Docks & Engineering Company, with whom Silley, 
Cox & Co., Ltd., are associated, to reclaim a considerable area of 
the foreshore at Falmouth and to construct new deep-water berths. 
Falmouth is already equipped with four graving docks, the largest 
of which is 750-ft. long, and these new berths, together with the 
floating dock, will materially add to the facilities of the port. 
Jubilee of the Port of Esbjerg. 

This year Esbjerg is celebrating the 50th anniversary of its 
attainment of full city rights. From a fishing village of only 29 
inhabitants 80 years ago, Esbjerg has grown to a seaport of 50,000 
inhabitants, where ships of 10,000 tons are handied. The port’s 
fleet of 500 trawlers can supply the whole or Denmark, and several 
hundred refrigerator motor lorries carry North Sea fish all over 
Northern Europe and as iar south as Rome. Esbjerg has been 
built upon trade with England who is one of the chief purchasers 
of Danish dairy produce. There are now three kilometres of docks 
in the port, and the equipment includes a 6,000-ton capacity re- 
refrigerating plant, and 39 grain silos with a gross delivery of 1,200 
tons an hour. 


Network of Radar Stations from Sea to Rotterdam. 

The Noordwijk Netherlands radar experimental station, acting 
on instructions from the Radar Committee, is mapping for radar 
the Nieuwe Waterweg along its whole length from the Hook of 
Holland to the harbour of Rotterdam. At the present rate of pro- 
gtess it is probable the work will be completed next month, and it is 
expected that the plan for a full radar installation will be ready 
for submission to the Committee by the end of the year. 
Stretches of 5} kilometres each are being mapped out on a scale 
of 1 : 20,000 and will, when combined, form a complete radar net- 
work of the whole area. Not less than five, or more than seven, 
radar stations working in conjunction will then be able to keep in 
constant touch with incoming and outgoing pilots, and will pass 
vessels on to each other all the way from the Hook of Holland to 
their final berth in one of the docks at Rotterdam Harbour. 








THE Dock AND HARBOUR 


AUTHORITY September, 1549 








SITUATIONS VACANT. 





TYNE IMPROVEMENT COMMISSION. 


applications from 


The Tyne Improvement Commissioners invite 
in succession to the 


qualified persons for the ire of Chief Engineer 
late Mr, A. L. Harvey, M.LC 

Applicants must be Meucbers or Associate Members of the Institution 
of Civil Engineers and should have had comprehensive experience in 
responsible positions in dock and harbour construction and maintenance 
and should have mechanical engineering experience of dock and har- 
bour plant, 

The Chief Engineer will be responsible for the designing and execution 
of all the engineering works of the Commissioners, as well as the 
supervision of the carrying out of large new works by contract and of 
smaller works undertaken departmentally. 

The person appointed will be required to reside in the district and 
devote himselj exclusively to the service of the Commissioners. 

Salary—£1,750 per annum, rising by annual increments of £100 to a 
maximum of £1,950 per annum. The person appointed will be subject 
to the provisions of the Commissioners’ Superannuation Scheme. 

Applicants must not be less than 35 years of age and not more than 
50 years of age on the 1st September, 1949. 

Appiications, in an envelope endorsed “Chief Engineer,” with details 
ol training, qualifications, previous employment and present position, 
accompanied by copies of three recent testimonials and a medical 
certificate, should be addressed to the undersigned by not later than the 
23rd September, 1949. 

Canvassing will be a disqualification. 

By order, 
J. K. McKENDRICK, 
Secretary. 
Tyne Improvement Commission, 
Bewick Street, 
Newcastle-upon-Tyne, 1. 


3rd August, 1949. 





ASSISTANT DIRECTOR, STATE DOCKYARD, NEWCASTLE, 
NEW SOUTH WALES, AUSTRALIA. 


Applications are invited jor the position of Assistant Director, State 
Dockyard, Newcastle, New South Wales (Department of Public Works). 

Salary—£1,500 (Aust.) to £1,750 (Aust.) annually, according to quali- 
fications and experience. 

The appointee will be required to understudy the Director of the 
State Dockyard, Newcastle, and assist him in boch the production and 
administrative responsibilities associated with the shipbuilding, repair- 
ing and engineering activities of the Establishment. 

Preference will be given to applicants who, in addition to technical 
qualifications and experience, are able to furnish evidence of responsible 
administrative experience in shipbuilding and/or engineering production, 


(The State Dockyard contains four building berths up to 10,000 
tons capacity with corresponding propelling machinery manu- 
facturing capacity. Activities embrace cargo and passenger vessels, 
dredgers, tugs, etc., and general engineering. It has also an extensive 
ship repairing establishment, including a 15,000 ton capacity floating 
dock. Employing capacity up to 2,000). 

The appointment will be made in terms of the New South Wales 
Public Service Act, 1902, as amended, and the appointee will be eligible 
for Superannuation benefits and long service leave in addition to liberal 
sick and recreation leave. Full particulars may be obtained at the 
undermentioned address, 

The appoimtment will 
examination. 

The fares to Australia of the appointee and his family (if any) will be 
paid, provided that the appointee is prepared to enter into a bond to 
relund the cost thereof should he of his own volition leave the service 
of the Dockyard at any time during the period oj three years from date 
of appointment, 

Six copies of application (and six copies of any supporting documents) 
should be forwarded to the Agent General for New South Wales, New 
South Wales Government Offices, 56-57, Strand, London, W.C.2, by the 
30th September, 1949. 


be subject to the passing of a medical 





FOR SALE. 





PAXMAN Type 4RW Diesel Engine jor sale, 80/112 B.H.P. at 1,000/1,500 
r.p.m, Virtually unused. Suitable for ship’s auxiliary, etc. Price £950 
or near offer. Apply: Box No. 107, “The Dock & Harbour Authority,” 
19, Harcourt Street, London, W.1, 





“GILL 30” AXIAL FLOW PUMP UNIT FOR SALE. Virtually unused. 
Capacity 3,600 cu. fit. of water per minute; with or without Paxman 
type 4RW diese! engine. Suitable for land drainage, sewage pumping, 
etc. Apply: Box No. 106, “The Dock & Harbour Authority,” 19, 
Harcourt Street, London, W.l. 


STEELWORK 
r.w. SHARMAN i. 


Head Office: 
THE PARADE, SUNBURY, MIDDLESEX 


Telephone: Sunbury-on-Thames 3210. 
Telegrams: Sharman, Sunbury. 


Works: 
SWAN WORKS, HANWORTH, MIDDLESEX, 


and at Hayes, Middlesex. 
Telephone: Feltham 3007. 


(All communications to be addressed to Head Office) 


SCREW TUG DESIGN 


By A. Caldwell, M.I.N.A., M.1.Mar.E. 


‘‘ We welcome this authoritative volume as a most valuable addition 
to existing shipbuilding literature, and we commend it to the serious 
attention of all who are engaged in the design and construction 
of tugs, and, no less, to those who are responsible for their 
operation and maintenance,’’—The Shipbuilder and Marine Engine- 
Builder. Large Demy 8vo. Illustrated. 18/-. 


BASIC NAVAL ARCHITEGTURE 


By K. C. Barnaby, O.B.E., B.Sc., M.I.N.A. 


‘‘Because the book is well written it covers more ground than 
any other comparable work with greater ease and clarity.’’—The 
Yachtsman. Large Demy 8vo. Illustrated. 42/-. 


DREAM SHIPS 


by Maurice Griffiths, G.M., A.I.N.A. 


‘Maurice Griffiths’ new book DREAM SHIPS is the best for a long 
time. It is also a big book, wide in its scope and more generally 
informative than most.’’— Yachts and Yachting. 

Large Demy 8vo. Illustrated. 21/-, 








HUTCHINSON’S 
SCIENTIFIC & TECHNICAL PUBLICATIONS 
11, Stratford Place, London, W.1. 











FOR DOCKS, PORTS AND RAILSIDE 


f 
ELEVATORS. 
AND 
CONVEYORS 


Illustrated Catalogues 
sent on request. 
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Manufacturers :— 


ROBERT BOBY C° BURY S‘ EDMUNDS 


SUFFOLK ESTABLISHED 1856 ENGLAND 








